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Owners, architects, contractors, suppliers, and tradesworkers play an integral role in commercial build- 
ing construction. Up-to-date information regarding building methods, máterials, standards, and codes 
is essential to a successful construction project. Prints and specifications. must be properly read and 
interpreted by all members of the building team to ensure that the building design aligns with the needs 
of the building owner and inhabitants. 


Review Questions 13 
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Construction of industrial and commercial buildings requires working drawings and written specifications. 
Specifications and prints describe the entire building process and project« Standard forms, language, 
and format provide direction for all building team members involved to ensure clear and accurate com- 
munication. The specifications must be completely reviewed during the bidding and the construction 
process to fully understand the complete building project. 


Review Questions 35 
| Trade Competency Test 39 
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Site plans illustrate the existing building site conditions and the layout of the planned final construction. 
Site plans include topographical, paving, landscape, and detail drawings for drainage and underground 
piping. Site plans may also indicate locations for traffic control and security features. The planned loca- 
tions of new construction are determined and shown on site plans after existing conditions are deter- - 
mined. Site plans contain extensive information about sitework that must be completed before building 
construction begins. 


Review Questions _. 55 
Trade Competency Test 59 
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Structural Steel Construction 65 


Structural steel construction involves the use of steel members to construct the structural framework 
for a building or other structure. Structural steel is used in the construction of industrial buildings, 
storage structures, high-rises, and bridges. Four general structural steel construction methods are beam 
and column, long span, wall bearing, and pre-engineered metal building construction. Joints between 
adjacent steel members are secured with bolts or by welding. After the structural framework is erected, 
fastened, and braced, panels are commonly attached to the frame. 


Review Questions 89 
Trade Competency Test 93 
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Reinforced Concrete Construction 99 


Reinforced concrete is concrete containing tensile reinforcement in order to resist forces exerted on a 
structure. The structural properties of concrete and reinforcement are combined to achieve exceptional 
overall tensile and compressive strength. Reinforced concrete may be cast-in-place or precast. Cast- 
in-place concrete is concrete that is deposited in the place where it hardens as part of the structure. 
Precast concrete is concrete cast at a job site and lifted into place, or formed and cast at a casting yard, 
transported to the job site, and lifted into place. 


Review Questions 125 
Trade Competency Test 129 


Tee ee eee eee eee ee ee eee eee eee ЕРАЗ 


Mechanical and Electrical Systems 135 


Mechanical prints include information regarding plumbing pipe and fixtures, heating and cooling 
equipment, air circulation and ventilation equipment, and ductwork. Fire protection systems, designed 
in accordance with National Fire Protection Association standards and governmental regulations, are 
also included as part of the mechanical prints. Electrical systems include connections to power supplies, 
wiring and luminaires, power outlet provisions, electrical equipment attachment and power installation, 
and wiring and finish details for communications and alarm systems. 


Review Questions 159 
Trade Competency Test 163 
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Finish Construction 169 


Building finishes are applied after foundation systems are placed; the structural skeleton is erected; 
mechanical, electrical, plumbing, heating, ventilating, and air conditioning systems are roughed in 
place; and floor and roof structures are built. Finish construction involves the use of exterior materials 
applied for appearance and weather protection and interior finishes for floor, wall, and ceiling coverings. 
Architectural prints, including plan views, exterior and interior elevations, sections, and details, contain 
the majority of finish information. 


Review Questions 191 
Trade Competency Те? 195 
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Plans—SIRTI Building 201 
(Spokane Intercollegiate Research and Technology Institute) 


Success in commercial construction requires the ability to accurately read and interpret prints by obtaining 
information from various sheets of the prints and pages of the specifications. Cross-referencing between 
architectural, structural, electrical, and mechanical prints, as well as their associated details, allows a 
tradesworker to completely visualize the intentions of the architect and owners. Reviewing each room 
and area within a building and studying all elements of the structure provides tradesworkers with the 
ability to properly plan and construct each building element in the proper sequence. 


Trade Competency Test 249 
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Final Exam 263 
Appendix 275 
Glossary 303 
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Printreading for Heavy Commercial Construction—Part 3, 2nd Edition, provides printreading experience in commercial 
construction, including sitework, mechanical and electrical systems, and structural steel, reinforced concrete, and finish 
construction. This new edition helps to develop skills necessary to interpret plans and provides printreading experience 
with elements commonly included on prints for large commercial structures. 


In addition to expanding coverage of many topics in the book, a variety of new topics have been added to Printreading 
for Heavy Commercial Construction—Part 3. A new chapter, Chapter 8, provides a narrative and illustrated walk-through 
of one floor level of a multistory commercial building, discussing the related architectural, structural, mechanical, 
and electrical prints. Expanded content includes pretensioned and post-tensioned concrete, commercial construction 
materials, and building code requirements for commercial buildings. Additional new content includes requirements 
mandated by the Americans with Disabilities Act (ADA), site and building security equipment and devices, firestopping 
and fireproofing, and low-voltage systems. 


Prints from three heavy commercial construction projects—a total of 58 sheets—are included in the storage folder 
that accompanies the Printreading for Heavy Commercial Construction—Part 3 book. Sheets 1 and 3 to 30 provide 
printreading experience using Trade Competency Tests included at the ends of Chapters 2 to 7. Sheets 31 to 46 are an 
integral part of the walk-through in Chapter 8 and can be referred to when covering related topics. Chapter 9—Final 
Exam comprehensively assesses mastery of information presented throughout the book using Sheets 2 and 47 to 58. 


To obtain maximum benefit from Printreading for Heavy Commercial Construction—Part 3, 2nd Edition, read each 
chapter carefully, noting the new terms introduced, the elements detailed in the illustrations, and the related information 
provided in the factoids and photographs. Identify and review the key concepts presented in the chapter before completing 
the Review Questions and/or Trade Competency Test included at the end of each chapter. Review Questions are based on 
the content included in the chapter. Trade Competency Tests are based on prints associated with particular chapters and 
with reference material included in the Appendix. Each of these learning activities provides an opportunity to reinforce 
and apply concepts presented in the chapter. 


To obtain information about related training products, visit the American Tech web site at www.go2atp.com. 
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the building owner and inhabitants. 


BUILDING PLANNING 


A variety of types and styles of buildings are constructed to 
fulfill many different functional and artistic requirements. In- 
dustrial and commercial construction involves the planning 
and building of many types of structures including roads, 
bridges, retail establishments, manufacturing facilities, of- 
fice buildings, schools, places of worship, public gathering 
places, and many other large structures. See Figure 1-1. All 
components included in a large set of prints must be accu- 
rately interpreted for a construction project to be successful. 


Building Process Participants 


To properly plan and build complex structures, many indi- 
viduals must communicate with each other in a clear and 
concise manner. Owners, architects, engineers, contractors, 
suppliers, and tradesworkers involved in the construction 
project must all have printreading skills in order to under- 
stand the overall size and scope of the building project. 
Owners. An individual or organization must fully and ac- 
curately communicate its building needs to an architect to 
begin the building process. Building considerations include 
location, size, placement, appearance, use, and cost. 
Owners or their representatives can benefit from printreading 
knowledge to ensure their building needs are met. 


Architects. An architect’s primary responsibility is to 
listen to an owner and accurately interpret their needs and 
requirements into a building design and plan. Architects 
meet with owners and develop prints and specifications 
to guide the construction process. See Figure 1-2. The 
prints and specifications are also used by owners and 
governmental agencies to obtain financing, competitive 


Owners, architects, contractors, suppliers, and tradesworkers play an 
integral role in commercial building construction. Up-to-date informa- 
tion regarding building methods, materials, standards, and codes is 
essential to a successful construction project. Prints and specifications 
must be properly read and interpreted by all members of the build- 
ing team to ensure that the building design aligns with the needs of 
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Figure 1-1. A variety of construction systems, including 
reinforced concrete, structural steel, and masonry con- 
struction, are used to build heavy commercial structures. 
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bids, and building permits. An architect must ensure 
that the building design conforms to all structural, build- 
ing, mechanical, electrical, and fire protection codes. 


Engineers. Structural, mechanical, environmental, soil, 
and electrical engineers assist an architect in the planning 
process. Engineers provide accurate information concern- 
ing the allowable stresses that various components of a 
structure can bear including load-bearing capacity of soil, 
live and dead loads placed on structural members, electrical 
loads, and the ability of mechanical systems to properly 
heat, cool, and ventilate an area. See Figure 1-3. 


Contractors. General contractors and subcontractors use 
prints and specifications to generate estimates for quanti- 
ties of building materials and labor times. The prints and 
specifications are also used to plan and perform the actual 
construction when a contract is awarded. 

Contractors may supply various services to owners and 
architects. Various arrangements, such as design-build, 
construction management, and project management, allow 
a contractor to combine a broad range of services including 
architectural, engineering, oversight of the bidding process, 
and building services into a single package. 


Figure 1-2. Architects and owners define the scope of a 
building project and communicate their project to building 
team members using prints and specifications. 
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Figure 1-3. Engineering data and charts provide the 
specific scientific information necessary to ensure the 
structural integrity and safety of a structure. 


Collaboration requires active communica- 
tion between construction project partici- 
pants including architects and contractors. 
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Suppliers. Architects, engineers, and contractors must rely 
on suppliers for the latest information concerning avail- 
able materials. Suppliers rely on architects, engineers, and 
contractors to specify their materials in the construction 
project. Specifications often mention a specific material 
or building component by manufacturer name and product 
number. See Figure 1-4. 


Tradesworkers. It is ultimately the responsibility of the 
superintendents, lead workers, and journeymen on the job 
site to properly build the structure. Knowledge of print- 
reading by tradesworkers helps a construction project to 
be completed efficiently. 
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Doubly Check Valve Assembly shall he a Rainbird Model 
DCA-250, Febco #805Y, or equal. All check valve internal 
parts shall be easily accessible from the top of the 
үсе without removing the check valve body from the 
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Figure 1-4. Specifications may note building products 
by manufacturer name and product number. 


Competitive Bidding Process 


It is in the best interests of the owner and architect to ob- 
tain the construction services that are lowest in price and 
to ensure that the contractor selected to build the project 
meets certain quality and reliability standards. In some 
states, contractors must be licensed to perform construc- 
tion work. In other states, architects and owners must make 
judgments concerning the skill and integrity of contractors. 
In addition to price, quality, and reliability standards, 
the owner must consider other elements during the bidding 
process. These elements include bonding capacity, associa- 
tion affiliation, quality of previously completed projects, 
and references from prior and current customers. 
Standard Forms. The American Institute of Architects 
(AJA) and the Associated General Contractors of America 
(AGC) are two construction industry associations that have 
developed standard forms for bidding on construction 
projects. See Figure 1-5. These forms provide reliable and 
consistent information for all involved in the bidding pro- 
cess. Governmental agencies also use standardized bidding 
documents for federal, state, and municipal projects. 


Chapter 1—Types of Construction З 


Role of Participants. Architects distribute plans and 
specifications to interested contractors and subcontractors 
with a closing date for bids. Contractors and subcontractors 
prepare their bids according to the plans and specifications 
and submit bids for their work. Subcontractors bid their 
particular component of a project and submit their costs to 
a general contractor. The general contractor combines the 
subcontractor bids with the costs for general contracting 
services to develop a total project bid cost. 

After the bid closing date, the architect, owner, or 
governmental agency opens the bids and determines if a 
qualified bid has been received within their projected cost 
range. If not, the project may be modified and rebid. If the 
bids are satisfactory, a contract is typically awarded to the 
lowest qualified bidder. Permits are obtained, materials are 
ordered, and construction begins. 


A bid is an offer by a contractor to perform 
a construction project at a stated price. 


THE AMERICAN INSTITUTE OF ARCHITECTS 


AIA Document A197 


Standard Form of Agreement Between 
Owner and Design/Builder 


THIS DOCUMENT HAS IMPORTANT LEGAL CONSEQUENCES: 
CONSULTATION WITH AN ATTORNEY IS ENCOURAGED. 


a — M 
This Document comprises two separate Agreements: Part 1 Agreement—Preliminary Design and Budgeting and Part 2 
Agreement—Final Design and Construction. Hereinaiter, the Part 1 Agreement 1s referred to as Part 1 and the Part 2 


Agreement 15 referred to as Part 2. 


PART 2 AGREEMENT—FINAL DESIGN AND CONSTRUCTION 


AGREEMENT 


made as of the day of 


Thousand and 


BETWEEN the Owner: 


‘Name and address) 


and the Design/Builder: 
(Name and address) 


(include project name, location and detailed description of scope.) 


in the year of Two 


Figure 1-5. Standard bidding forms provide all participants in the bidding process with a common method for communi- 


cating bid information. 
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Materials and Methods 


Many recent technological developments in construction 
materials and methods have created the opportunity for 
structures to be built that could not have been built in the 
past. Some of the technological developments are newly de- 
veloped materials and new uses for existing materials, uses 
for technology in many aspects of the construction process 
and the finished building systems, and new construction 
procedures and techniques based on environmental concerns 
and advances in computer technology, tools, and equipment. 
Materials. Engineering developments in the design and 
properties of new materials have provided an abundance 
of alternatives for structural engineers and architects. The 
timely exchange of the most current information between 
engineers, product designers and manufacturers, building 
owners, and architects is essential to ensuring the most 
appropriate materials become part of the structure. Cata- 
logs and computer media available on the Internet and on 
CD-ROM provide a wealth of information about the latest 
developments in materials. See Figure 1-6. Planners of 
modern structures determine the proper uses of many dif- 
ferent types and configurations of a broad range of materi- 
als, such as concrete blends and products, steel shapes and 
types, wood and wood products, metals, gypsum products, 
plastics, glass types, and fiberglass. 
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Figure 1-6. Manufacturer catalogs are commonly distrib- 
uted via the Internet or on CD-ROM. 
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The Thomas Register is a leading source of 
information about construction materials 
and supplies. The Thomas Register includes 
product information from approximately 
175,000 companies and is available on- 
line, in print, or on CD-ROM or DVD. 


In addition to new materials, careful planning of me- 

chanical and electrical equipment systems is required 
for computerized building systems. A variety of devices 
are installed in a building to control lighting, landscape 
watering, heating and cooling, ventilation, communica- 
tion, and low-voltage systems such as computer networks 
and security and fire alarm systems. Workers with a high 
level of technical expertise and printreading knowledge 
are required to ensure proper installation and operation of 
computerized building systems. 
Methods. New construction methods have significantly 
changed the length of time required to complete a construc- 
tion project, the skills required of the workers involved in 
the project, and the procedures for building construction. 
Environmental issues, computerization, and prefabrication 
play an ever-increasing role in building construction. 

The use of the Leadership in Energy and Environmental 
Design (LEED) green building system is becoming more 
prevalent in commercial buildings. The Leadership in 
Energy and Environmental Design (LEED) green build- 
ing system is a certification system created by the U.S. 
Green Building Council to establish common standards of 
measurement for green building components, to attempt to 
impact design practices, and to recognize environmental 
leadership in building construction through competitions 
and increasing consumer awareness. 

The goal of green building design, often called sustain- 
able design, is to create high-performance buildings. The 
green building concept evolved from various concerns and 
experiences that have occurred since the 1970s including 
the oil crisis, recycling efforts, water scarcity in various sec- 
tions of the country, and the “sick building syndrome.” 

The six criteria evaluated for LEED certification are 
sustainable sites, water efficiency, energy and atmosphere, 
materials and resources, indoor environmental quality, and 
innovation and design process. Sustainable site factors 
include erosion and sedimentation control, stormwater 
management, and reduced site disturbance. Water effi- 
ciency factors include water use reduction, water-efficient 
landscaping, and innovative wastewater technologies. En- 
ergy and atmosphere factors include sources of renewable 
energy, optimizing energy performance, and amount of ozone 
depletion. Materials and resources factors include construc- . 
tion waste management, resource reuse, recycled content, and 
the use of rapidly renewable materials. Indoor environmental 
quality factors include the use of low-emitting paints; types of 
carpet, composite wood, adhesives, and solvents; thermal 
comfort; and minimum indoor air quality performance. 
Innovation in design factors include the use of new and 
original design ideas that promote green building concepts. 
Points are awarded for each factor successfully fulfilling 
the desired goal. The points are totaled, and the overall 
building performance is rated based on four levels of LEED 
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certification. The baseline for a certified building is 26 to 
32 points. A silver-certified building must obtain a score 
of 33 to 38 points. A gold-certified building must obtain a 
total of 39 to 51 points. A platinum-certified building must 
obtain a total of 52 points or more. "à 
New methods of scheduling and sharing information | 
between the owner, architect, engineers, contractors, sub- 
contractors, material suppliers, and others involved in the 
construction project are changing building construction. 
The use of project-specific web sites allows building team 
members to quickly share information and collaborate via 
the Internet. A project-specific web site may include digital 
photos of construction progress, requests for information 
(RFIs) from various building team members, schedules, 
change order requests, and other information specific to 
the construction project. Video cameras may be installed 
at various locations around the job site to allow building 
team members to view the building in real time. At the 
completion of a construction project, the information from 
a project-specific web site can be electronically archived to 
create a record for future building owners and tenants. 


Portland Cement Association 
The use of large precast components, such as prestressed segmen- 
tal box girders, has increased the rate of construction of heavy 


The use of large prefabricated units has shortened the 
time necessary to complete many construction projects. 
Developments in lifting and transportation equipment 
have allowed larger components to be set in place as total 
units. New tools and procedures have increased the skill 
levels needed by tradesworkers on a construction site. 
For example, the use of laser equipment for operations 
as diverse as surveying, excavating, and finish ceiling 
installation requires skills that were not necessary in the 
past. See Figure 1-7. Procedures such as the installation of 
tilt-up concrete panels and large precast components place 
additional demands on the expertise of all tradesworkers 
involved in a construction project. 


Leica Geosystems 
. Figure 1-7. A laser transitlevel combined with a laser 
detector mounted on an excavator arm allows precise 
control of excavation depth. 


commercial structures. 


Geographic Requirements 


Planners must take a number of regional variations into ac- 
count in the design and construction of heavy commercial 
buildings. Variations in climate, soil conditions, building 
codes, construction materials, construction methods, and 
environmental legislation have a significant impact on the 
design and construction of a building. 

Climate. Climatic conditions, such as variations in tem- 
perature, rainfall, and snow loads, impact the design of 
structural frames and exterior protective systems. Soil 
conditions vary from area to area, and in many cases, can 
change dramatically on a single construction site. Climatic 
conditions impact foundation planning, shoring require- 
ments, and drainage structures. 


Building Codes/Legislation. The International Building 
Code (IBC) is a model code pertaining to commercial 
building systems and was developed by the International 
Code Council (ICC) through the joint efforts of other code 
organizations, including the Building Officials and Code 
Administrators (BOCA), the Southern Building Code 
Congress International (SBCCD, and the International 
Council of Building Officials (ICBO). As a model code, the 
IBC establishes minimum and maximum requirements for 
commercial building systems using prescriptive and per- 
formance-related provisions. The IBC may be adopted by 
state, county, or local jurisdictions and modified to meet the 
needs of their residents. The IBC may vary from building 
codes in effect in specific jurisdictions. See Figure 1-8. 
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XÛ design and construction of all buildings and structures hereafter erected to‏ نیا ت 


SECTION 1000.0 GENERAL 
1000.1 Scope: The provisions of this article shall control the foundation 


"insure adequate strength of all parts thereof for the safe support of all 
superimposed live and special loads, in addition to their own dead load, 
without exceeding the allowable stresses or design capabilities. 


SECTION 1001.0 BEARING VALUE OF SOILS p 


ж 
1001.1 Soil analysis: All applications for permits for the construction of new 
buildings or structures. and for the alteration of permanent structures which 
require changes in foundation loads and distribution shall be accompanied by 
a statement describing the soil in the ultimate bearing strata, including 
sufficient records and data to establish its character, nature and loadbearing 


capacity. Such records shall be certified by a licensed professional engineer or 
a licensed architect. 


1001.2 Satisfactory foundation materials: Satisfactory bearing materials for 
spread footings shall include ledge rock on its natural bed; natural deposits of 
sand, gravel or firm clay, or a combination of such materials, provided they 
do not overlie an appreciable amount of peat, organic silt, soft clay or other 


BUILDING PERMIT 
APPLICATION 
REQUIREMENTS 


SITE-SPECIFIC 
ALLOWABLE 
MATERIALS 


objectionable materials. 


Figure 1-8. Construction projects in a specific geographic area must conform to the building code adopted for that area. 


Environmental legislation also creates a need for care- 
ful and thorough planning of any structure. Construction 
requirements impacted by environmental legislation may 
include noise abatement during construction or proper 
stormwater runoff protection. The requirements vary from 
jurisdiction to jurisdiction. Planners and designers must 
be aware of recent legislation and the materials available 
to meet environmental requirements. 

The Americans with Disabilities Act (ADA) is an- 

other legislative requirement that impacts design and 
construction of public and commercial structures. The 
ADA specifies accommodations that must be provided 
in various building areas for accessibility by individuals 
with physical disabilities. Examples of handicapped- 
accessible accommodations include signage, alarm 
systems, ramps, door widths and hardware requirements, 
and installation heights for various fixtures. 
Materials. Building material availability is not consis- 
tent in all areas of the world. Building design may be 
dictated to some extent by the materials that are reason- 
ably available at a particular construction site. Designs 
for structures in remote locations may require special 
considerations when necessary building materials must 
be moved over long distances. 


Methods. Construction methods and terminology vary 
greatly. For example, the term “jack” in one part of the 
country or in one trade may have an entirely different 
meaning in another location or in another trade. Knowledge 
of local building practices ensures that all tradesworkers 
and construction project participants are speaking the 
same language. 


CONSTRUCTION SYSTEMS 


After considering all the factors involved, the owner, ar- 
chitect, and engineers must select the type of construction 
system that is best suited for a particular project. Construc- 
tion systems include wood or metal framing, masonry, 
heavy timber, structural steel, and reinforced concrete. 
Each construction system has specific applications and 
advantages. Most structures combine several of the systems 
to achieve their overall design and purpose. Knowledge 
of printreading for all the various construction systems is 
necessary to combine the systems in a single structure. 


Framed Construction 


Wood or metal framing may be used in all types of build- 
ings, but is especially appropriate for small structures, 
such as dwellings and small commercial buildings. In 
heavy commercial construction, wood or metal framing 
is commonly used for interior partitions. Smaller wood or 
metal components, including studs, plates, runners, braces, 
trimmer studs, and cripple studs, are joined together to 
form arigid framework. See Figure 1-9. Openings between 
framing members allow for installation of mechanical and 
electrical systems. After the framework is constructed 
from wood or metal framing members, and mechanical 
and electrical systems and insulation are installed, the 
framework is covered with finish materials, such as gyp- 
sum board, masonry veneer, wood products, or wood or 
metal siding. Wood- and metal-framed structures provide 
a flexible design and are more economical than many other 
building systems. 
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Figure 1-9. Framed construction is commonly used for 
interior partitions in heavy commercial buildings. 


Masonry Construction 


Brick and concrete masonry units (CMUs) are available in 
many sizes and shapes. Brick and CMUs are made from 
various materials such as clay, concrete, and glass. Stone 
is also used for structural and decorative applications. 
Masonry units are joined with mortar and may be rein- 
forced with various steel ties or other reinforcement. Large 
structures and structures requiring significant load-bearing 
capacity can be constructed using masonry units. Masonry 
units are highly fire resistant and often used as fire breaks 
between adjoining areas of a structure. Accommodations 
must be made for piping and ductwork for mechanical and 
electrical systems during installation of masonry units. 
Masonry is also commonly used as a surface veneer for 
other types of construction, such as wood- or metal-framed, 
structural steel, or reinforced concrete construction. Ties an- 
chor the masonry veneer to the framing. See Figure 1-10. 


S aaa 


Concrete masonry units (CMUs) are commonly 
referred to as concrete block. 


Figure 1-10. A masonry surface veneer may be in- 
stalled over a framed structure with metal ties securing the 
masonry veneer to the framing. 


Heavy Timber Construction 


In heavy timber construction, large solid timber or glued 
laminated members span large, open areas. Exterior and 
interior applications of heavy wood timbers create open 
spaces with visual appeal. In heavy timber construction, 
solid timbers or glued laminated members are indicated 
on the prints. An architect designates the sizes and types 
of members to be installed, along with their properties, on 
the prints and in the specifications. 

Solid Timbers. Heavy wood timbers are solid wood 
members with a minimum nominal thickness of 5” and 
a minimum nominal width of 5”, with lengths starting at 
6’ and increasing in 1’ or 2’ increments. Solid timbers are 
available with rough or smooth surfaces. 


Glulam. A glued laminated (glulam) timber is an en- 
gineered wood product comprised of layers of wood 
members (lams) that are joined together with adhesives to 
form larger members. Long distances can be spanned and 
heavier loads can be supported using glulam timbers than 
can be supported using single solid wood members. Glulam 
timbers can be manufactured as straight or curved wood 
members. See Figure 1-11. Floor and roof beams, columns, 
and trusses are manufactured using glulam timbers. 


| APA—The Engineered Wood Association 
Figure 1-11. Glulam timbers may be specified by archi- 
tects to span large open areas. 
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Design specifications for glulam timbers include spe- 
cific wood species, and sizes and grades of lumber. Wood 
species and grade are based on span and load-bearing re- 
quirements and on appearance. Design specifications also 
include the number of lams, adhesive to be used, and the 
overall thickness, width, and length of the timber. Faces 
of lams to be joined are smoothed. The individual lams 
comprising an individual layer are set in their approximate 
locations relative to each other. An adhesive is applied and 
the lams are clamped together with high-pressure clamp- 
ing devices. After the adhesive sets, the exposed surfaces 
of the glulam timber are surfaced according to the design 
specifications. 


Structural Steel Construction 


Many of the largest buildings in the world are constructed 
using structural steel. Lightweight and heavy structural 
steel members may be specified in the design of a build- 
ing. Lightweight members may be used to build indus- 
trial buildings and storage structures. Large beam and 
truss assemblies may be used to construct high-rises and 
bridges. In structural steel construction, horizontal gird- 
ers, beams, and trusses are joined to vertical columns to 
create the framework for structures incorporating large 
open areas and for design flexibility. See Figure 1-12. 

In structural steel construction, special consideration 
must be given to rigging requirements, working at heights, 


Figure 1-12. Structural steel construction allows for 
almost unlimited variations in design and construction. 


lifting heavy members into place, and safety for all trades- 
workers on the job site. Structural steel buildings use a 
variety of bracing systems that provide great resistance to 
exterior stresses such as high winds, earthquakes, and other 
imposed loads. Many types of finish cladding can be at- 
tached to the exterior of structural steel buildings including 
glass, metal, masonry, stone, and precast concrete. 
Structural steel is also commonly used for long-span 
roof truss systems and bridges. Careful engineering and 
design is performed to ensure that proper steel shapes, 
sizes, and connections are used to meet all loading 
requirements. | 


Reinforced Concrete Construction 


Cast-in-place concrete and precast concrete are two 
types of reinforced concrete construction systems. Cast- 
in-place concrete is concrete formed using a system of 
wood or metal forming materials that are set in their 
specified locations and shapes and act as molds for the 
fresh concrete. Reinforcing steel, or rebar, is positioned 
in the forms and concrete is placed into the forms around 
the rebar. The concrete provides compressive strength 
and the rebar provides tensile strength for the cast-in- 
place member, creating a long-lasting structure. See 
Figure 1-13. The specifications for a construction project 
typically include information about removal of forms. 


Portland Cement Association 
Figure 1-13. Large cast-in-place members or structures 
are reinforced with steel to provide additional tensile 
strength. 
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Precast concrete is concrete that is formed, placed, 
and cured to a specific strength at a location other than its 
final location. A variety of precast members are available 
including beams, pipes, walls, floor sections, and exterior 
cladding. When designing a precast concrete structure, 
transporting and lifting the large, heavy members into place 
must be carefully considered. See Figure 1-14. 

Tilt-up concrete construction is a type of precast con- 
crete construction in which concrete for large wall sections 
is placed on a flat slab adjacent to its final position. A bond 
breaker is applied to the slab prior to placing the concrete to 
ensure the wall sections do not bond with the slab. Reinforc- 
ing steel and lifting inserts are installed in the wall prior to 
concrete placement. After the concrete is placed, finished, 
and cured, the walls are tilted up into place using a crane. 


Portland Cement Association 


Figure 1-14. Precast members are lifted into place with 
а crane and are carefully positioned by tradesworkers. 


A tilt-up “sandwich” panel consists of a 
layer of insulation placed between layers of 
structural and architectural concrete. 


Portland Cement Association 
Rebar, which increases the tensile strength of concrete, is positioned 


in the forms prior to concrete being placed. 


Road and Bridge Construction 


Highway, road, and bridge construction requires special- 
ized printreading skills and knowledge of construction 
processes related to these structures. Specifications for 
road and bridge construction may include requirements for 
climatic conditions under which pavement may be placed. 
Proper temperature and curing conditions must exist to 
ensure proper performance for traffic surfaces. New roads 
and bridges often require extensive excavation and surface 
preparation. See Figure 1-15. Paving operations begin after 
the grading and subgrade preparation are complete. For con- 
crete and asphalt paving, the roadbed subgrade is carefully 
prepared to ensure proper compaction and the ability to 
withstand imposed loads. Edge forms and reinforcing steel 
are set in place for concrete roadways. String lines or targets 
are set to specific elevations along the edge of the roadway 
to guide the heavy equipment placing the paving materials. 

Concrete or asphalt paving must be placed according 
to the elevations and slopes shown on the prints. Proper 
surface finishing, scoring, and curing of the paving material 
are necessary to ensure that proper compressive strength 
and overall design requirements are achieved. Finish 
grading, shoulder work, guardrails, signage, and fencing 
are additional items needed to complete the construction. 

Bridge building is based on reinforced concrete or 
structural steel construction. Piers, columns, and abut- 
ments are commonly constructed of reinforced concrete. 
Beams, which support the bridge deck, may be precast 
concrete, structural steel, or cast-in-place concrete. See 
Figure 1-16. 
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REMOVE 
EXISTING CURB 
REMOVE OLD 


CONCRETE 
TO THIS LINE 


95-51 OR 52 


NOTE: MATCH EXISTING CROSS SLOPE 
ON ROADWAY SLA8. 


Ё STRIP ~- CONCRETE SLAB 


THICKNESS 
> kS 
не REINFORCING STEEL 
PART SECTION NEAR INTERMEDIATE BENT INFORMATION 

STRUCTURAL (EASTBOUND LANE) 
STEEL BEAMS — pan 

TRE SLAB POURS. (END TO END) AT A RATE OF NOT LESS THAN 2 

CUBIC YARDS PER HOUR. CONCRETE SHALL BE POURED UPGRADE. — a PLACEMENT 


INFORMATION 


Figure 1-15. Prints for road building include information about all aspects of the building process, including grading, 


paving, and finishing. 


Portland Cement Association 
Figure 1-16. Bridge building typically involves rein- 
forced concrete and structural steel construction. 


PRINT DIVISIONS AND PRINTREADING 
SKILLS 


Tradesworkers and other team members on the construc- 
tion project require a common source of information that is 
legally and functionally reliable. Prints must be accurately 
read and interpreted to ensure the final structure conforms 
to building codes and fulfills the needs of the owner and the 
design of the architect. Working drawings included on a set 
of prints are divided into separate categories to help readily 
locate information. The use of symbols and abbreviations 
and the ability to interpret portions of prints across the 
categories are necessary skills in construction. 


Print Divisions 


The title block of a print sheet contains a sheet number. 
For heavy commercial structures, the sheet number com- 
monly contains a prefix of an uppercase letter denoting 
the specific category of the print. Six categories of prints 
are commonly used for heavy commercial structures: 
architectural, structural, mechanical, electrical, civil, and 
landscaping. Architectural prints are noted by an uppercase 
“A” followed by the page number. In a similar manner, 
structural prints are denoted by an “S,” mechanical prints 
by an “M,” electrical prints by an “E,” civil prints by a 
“C,” and landscaping prints by an “L.” See Figure 1-17. 
Architects may use additional divisions depending on the 
nature of the building project. 

Sheet numbers begin with the number “1” within each 
set. For example, the architectural prints may be numbered 
from Sheet А1 to Sheet A45. The structural prints begin 


with Sheet 51. Subcategories within these prints may be 
denoted as 51.1, 51.2, and 51.3 where several pages apply 
to a similar print category. 

Architectural (A). General construction information, 
floor plans, elevations, sections, and details are included 
as architectural prints. Architectural prints commonly 
comprise the largest number of sheets in a set of prints for 
a construction project. 


Structural (S). Structural prints provide information 
about sizes, styles, and placement of foundations, beams, 
columns, joists, and other framing and load-bearing mem- 
bers. Structural prints contain information about structural 
wood, masonry, reinforced concrete, and steel members 
of a building. | 


Mechanical (М). Plumbing, heating, ventilating, and air 
conditioning information, including ductwork, piping, and 
equipment placement and sizes, is part of the mechanical 
prints. Information about fire protection systems may also 
be a part of the mechanical prints or may be provided in 
a separate section. 


Electrical (E). The electrical prints indicate the capacity 
and placement of power plant systems, luminaires (light- 
ing fixtures), cable trays, conduit and panel schedules, 
finish fixtures, wiring, switches, and any other electrical 
installations. Low-voltage electrical systems may be in- 
cluded on separate sheets depending on the complexity 
of the system. 


Civil (C) and Landscaping (L). The overall site layout, 
grading, elevations, and topographical information are 
included on the civil prints. Civil prints also include site 
drainage, paving designs, and parking layout. Landscap- 
ing plans may also be a part of civil prints or they may be 
provided in a separate division. Where landscaping plans 
are provided as a separate division, they are designated 
with the letter “L.” 


GENERAL 
DESCRIPTION 


Sheet Contents: BUILDING SECTIONS — HVAQ 


Project Title: 
HIGHER EDUCATION PARK 
ACADEMIC BUILDING — PHASE 1 
1 0 . 3 Spokane, Washington 
S 


TATE OF WASHINGTON - DE 


ЗЭЭР 


Sheet No.: 


SHEET 
NUMBER 


PRINT 

DIVISION 
Figure 1-17. Sheets in a set of prints for heavy commer- 
cial construction projects are organized by print divisions 
and are placed in numerical sequence. 
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Specifications 


Written specifications for a large construction project are 
organized based on a format, known as the MasterFormat”, 
developed by the Construction Specifications Institute 
(CSI) and Construction Specifications Canada (CSC). The 
MasterFormat™ is a uniform system of numbers and titles 
for organizing information about construction require- 
ments, products, and activities into a standard sequence. 
The MasterFormat organization allows all building team 
members to easily identify and access information regard- 
ing the construction project. See Figure 1-18. 

The MasterFormat is revised every five to seven years to 
reflect changes in the construction industry. The latest edi- 
tion of the MasterFormat, titled MasterFormat 04, refiects 
the rapidly growing volume and complexity of information 
generated for nonresidential building projects. 


DIVISION 8— DOORS AND WINDOWS 


REFERENCE 
NUMBERS 


BROAD AREA OF 


g 5 


DIVISION 16 — ELECTRICAL 

16050 Basic Electrical Materials and Methods 
16100 Wiring Methods 

16200 Electrical Power 

16300. Transmission and Distribution 

16400 Low-Voltage Distribution 
16500 Lighting 

16700. Communications 

16800 Sound and Video 


SUBCLASSIFICATIONS 
Figure 1-18. The MasterFormat"" is a uniform system 
of numbers and titles for organizing information about 
construction requirements, products, and activities into a 
standard sequence. 


Symbols 

Various symbols are used on a set of prints to represent 
building materials and components and to represent vari- 
ous dimensions and locations. Architects working on large 
construction projects commonly use unique or modified 
symbols to represent various building materials and com- 
ponents and specialty items. See Figure 1-19. A legend, 
including symbols that are unique to the set of prints, is 
typically included on a large set of plans. The symbols 
used by an architect on a set of prints supersede any other 
common interpretations for the symbols. 
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MATERIAL SYMBOLS 
EARTH PLANTING SOIL 
2| GRAVEL s LIMESTONE 


°p 8 


` CONCRETE 


mn METAL FRAME WALL 
| CONCRETE MASONRY 
S UNITS 
5% RIGID INSULATION 
(АДА) BLANKET 
NYYYY 1 INSULATION ACOUSTICAL TILE 
FINISH WOOD 
E FRAMING LUMBER 
| am GYPSUM WALLBOARD 


Figure 1-19. A legend of symbols used on a set of 
prints is typically included on heavy commercial construc- 
tion prints. 


NND 


H ROOFING 
INSULATION 


GLASS MESH 
У MORTAR UNITS 


Abbreviations 


In a manner similar to a symbol legend, architects com- 
monly include a list of abbreviations for a set of prints. 
The list is not a complete list of abbreviations; rather, it 
is a partial list of common terms and specialty terms. See 
Figure 1-20. 


ACOUSTICAL 
AMERICAN CONCRETE 
INSTITUTE 
ACOUSTICAL TILE 
. ADHESIVE(LY) 
ADJUSTABLE 
. ADMINISTRATION 
ABOVE FINISHED FLOOR 
AIR HANDLING UNIT 
. ALTERNATE 
. ALUMINUM 
. ANODIZED 
ACCESS PANEL 
. ARCHITECT, ARCHITECTURAL 
ASBESTOS 
ASPHALT, ASPHALTIC 
ASSEMBLY 
AMERICAN SOCIETY FOR 
TESTING MATERIALS 
. ATTENUATION 
. AUTOMATIC 
AVERAGE 


COMMON 
TERMS 


SPECIALTY 
TERMS 


BOARD 
BETWEEN 


. BUILDING 
BLOCK 
BLOCKING 
BENCH MARK 
BOTTOM OF CURB 
. BRICK 
. BASEMENT 


Figure 1-20. A list of terms and abbreviations are com- 
monly placed at the beginning of large sets of prints. 


Interpretations 


One of the most necessary and difficult skills to develop 
in reading a large set of prints is the ability to visualize an 
entire project and the relationship of all components from 
a set of prints and specifications. In addition to an overall 
view, it is often necessary to obtain information from sever- 
al different sheets and the specifications to fully understand 
a single building element. The ability to obtain information 
from a variety of sources and combine this information 
into a common understanding is the biggest challenge in 
reading prints for a large construction project. 


Types of Construction 


eREView Questions 


Name 


" F l. 
2. 

3. 

T F 4. 
T F 5. 
Ч F 6. 
Z. 

T F 8. 
T F 9. 
10. 

T F 11. 
T F 12. 
T) F 13. 


Date 


‚ Prints and specifications are referred to in the competitive bidding process. 


A(n} ___ timber is an engineered wood product comprised of layers of 
wood members that are joined together with adhesives to form larger 
members. 


Exterior cladding materials for structural steel buildings include _ 
A. glass 
B. masonry 
C. precast concrete 
D. all of the above 


General contractors submit bids based on costs from subcontractors. 
Masonry construction does not require steel reinforcement. 


Structural steel buildings provide great resistance to external forces, such as 
earthquakes, when properly designed. 


In reinforced concrete construction, reinforcing steel provides . 
A. compressive strength 
B. structural resistance 
C. tensile strength 
D. horizontal support during concrete placement 


Tilup and precast concrete members are set in place after concrete has 
cured to a desired strength. 


Road building specifications provide subgrade compaction requirements. 


A sheet identified as E1.2 in a large print page is part of the _ _ prints. 
A. engineering 
B. environmental 
C. elevation 
D. electrical 


The MasterFormat™ identifies engineering specifications for structural steel 
construction. 


Climatic conditions, such as variations in temperature, rainfall, and snow 
loads, impact the design of structural frames and exterior protective systems. 


The symbols used by an architect on a set of prints supersede any other 
common interpretations for the symbols. 


13 


14. 
T F 15. 
1 6. 
17. 
18. 
19. 
ji F 20. 
Ir F 21. 
T F 22. 
T F 23. 
24. 


Ар). engineer is an important resource in industrial and commercial 
construction. 

A. electrical 

B. soil 

C. mechanical 

D. all of the above 


Information about building materials is commonly provided on the Internet 


or CD-ROM. 


The _ and ће аге construction industry associations that have devel- 
oped standard forms for bidding on construction projects. 
A. American Institute of Architects; Associated General Contractors 
B. Associated General Contractors; National Electrical Manufacturers 
Association 
C. American Institute of Architects; American Welding Society 
D. American Society of Heating, Refrigerating, and Air-Conditioning 
Engineers; American National Standards Institute 


The geographic variations taken into account in construction planning in- 
clude __. 

A. building codes 

B. climate 

C. environmental legislation 

D. all of the above 


___ is formed, placed, and cured to a specific strength at a location other 
than its final location. 


___ conditions have an impact on foundation planning, shoring require- 
ments, and drainage systems. 


A. Temperature 

B. Weather 

C. Soil 

D. none of the above 


Soil conditions may vary dramatically on a single construction site. 
All building materials are available in all areas of the world. 
Framed construction is primarily used in large commercial buildings. 


Brick and concrete masonry units are available in a limited number of sizes 
and shapes. 


Heavy wood timbers are solid wood members with a minimum nominal 
thickness and width of — ". 

А.2 
2275 
C.8 
2:12 
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25 


26. 
27 


° 


28 


29 


30 
31. 
32 
33. 


, 


34 


Design specifications for glulam timbers include __. 
A. size of lumber 
-В. species of wood used 
C. lumber grade 
D. all of the above 


is a common material for long-span roof truss systems and bridges. 


А gold-certified LEED building must obtain a score of points. 
A. 26 to 32 
B. 33 to 38 
C. 39 to 51 
D. 52 or more 


_In reinforced concrete construction, concrete provides tensile strength and 


reinforcing steel provides compressive strength. 


Certain temperature and curing conditions must exist to ensure proper per- 
formance for traffic surfaces. 


Lifting inserts are attached to the face of til-up walls before lifting. 
The abbreviation “IBC” represents ће — . 
There are six levels of LEED certification. 


The LEED standards were developed by ће . 
A. Americans with Disabilities Act 
B. U.S. Green Building Council 
C. Building Officials and Code Administrators 
D. International Code Council 


А project-specific тау include digital photos of construction progress, 
requests for information (RFls) from various building team members, sched- 
ules, change order requests, and other information specific to the construc- 
tion project. 


____ prints are designated with the letter “L.” 


15 
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SPECIFICAT 


Construction of industrial and commercial buildings requires working 
drawings and written specifications. Specifications and prints describe 
the entire building process and project. Standard forms, language, and 
format provide direction for all building team members involved to 
ensure clear and accurate communication. The specifications must be 
completely reviewed during the bidding and the construction process | 


to fully understand the complete building project. 


SPECIFICATIONS 


Specifications are written supplements to working drawings 
that provide additional construction information. Specifica- 
tions contain information related to building materials, con- 
struction procedures, quality control, and the legal issues 
of building construction. Bidding information, contract 
requirements, and information on all phases of construction 
are provided in the specifications in an organized manner. 
Standard forms, language, and format provide direction for 
all involved to ensure clear and accurate communication. 
Specifications must be completely and carefully reviewed 
during both the bidding and construction process to fully 
understand the complete building project. 


MasterFormat™ 


The MasterFormat™ is a uniform system of numbers 
and titles for organizing information about construction 
requirements, products, and activities into a standard se- 
quence. The MasterFormat is typically used as a base for 
organizing written specifications. Since its introduction, 
the MasterFormat has been widely accepted as standard 
practice in the United States and Canada. 

The MasterFormat is published jointly by the Construc- 
tion Specifications Institute (CSI) and Construction Specifi- 
cations Canada (CSC). The CSI and CSC are organizations 
of individuals and trade groups such as architects, engineers, 
constructors, writers, and suppliers of construction products 
in the United States and Canada, respectively. 

The MasterFormat was first published as part of the CSI 
Format for Construction Specifications, which was later 
used as the basis for the Uniform System for Construction 
Specifications, Data Filing, and Cost Accounting—Title 
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One Buildings. The Uniform System was developed and 
endorsed by the American Institute of Architects (AIA), 
the Associated General Contractors of America (AGC), 
the Council of Mechanical Specialty Contracting Indus- 
tries Inc., the American Society of Landscape Architects, 
the National Society of Professional Engineers, and the 
Construction Specifications Institute. A similar effort in 
Canada published the Building Construction Index. The 
Uniform System and Building Construction Index were 
merged into a single format in the early 1970s and pub- 
lished as the Uniform Construction Index. In the late 1970s, 
the CSI and the CSC jointly published the first edition of 
the MasterFormat. 

The MasterFormat is revised every five to seven years. A 
new edition of the MasterFormat, titled MasterFormat 04, 
reflects the rapidly growing volume and complexity of in- 
formation generated for nonresidential building projects. 


Purpose 


The MasterFormat contains 16 level one titles called divi- 
sions. These divisions define the broad areas of construc- 
tion. See Figure 2-1. Each of the 16 divisions is designed to 
provide complete written information about individual con- 
struction requirements for building and materials needs. 

Each of the divisions is divided into subclassifications 
of level two titles. Level two titles identify clusters of 
products having an identifying characteristic in common. 
For example, Division 16—Electrical has 8 level two titles; 
Electrical Power, Lighting, and Communications are three 
examples. Each level two title has a reference number for 
ease of identification; for example, the reference number 
for Electrical Power is 16200. Level two titles usually end 
with two zeros. 
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/- DIVISIONS DEFINE 
‚Г BROAD AREAS OF 


DIVISION 8—DOORS AND WINDOWS 


Жж CONSTRUCTION ааз a 8050 Basic Door and Window Materials and Methods 
we ee 08100 Metal Doors and Frames 
ШИГ ee в». 08200 Wood and Plastic Doors 


Division 2—Site Construction 
Division 3—Concrete 
Division 4—Masonry 
Division 5—Metals 


08300 Specialty Door 
08400 Entrances and Storefronts 
08500 Windows 

08600 Skylights 

08700 Hardware 

08800 Glazing 

08900 Glazed Curtain Wall 


Division 6—Wood and Plastics 
Division 7— Thermal and Moisture 

Protection 
Division 8—Doors and Windows 
Division 9—Finishes 
Division 10— Specialties arc 
Division 11 —Equipment 
Division 12— Furnishings 
Division 13—Special Construction 
Division 14—Conveying Systems 
Division 15—Mechanical 
Division 16—Electrical 


LEVEL TWO TITLES 


DIVISION 16—ELECTRICAL 
16050 Basic Electrical Materials and Methods 
16100 


Wiring Methods 
Electrical Power 
ransmission and Distribution 
Low-Voltage Distribution 
Lighting 
00--Communications 
Sound and Video 


Figure 2-1. The Construction Specifications Institute MasterFormat™ has 16 divisions and is the most comprehensive and 


widely used construction specifications format. 


Each level two title is subdivided into level three titles 
and numbers. Level three titles are presented as the last 
three digits of the five-digit designation. Level three is the 
last level to be indicated using both numbers and titles. 
Level three numbers typically end with a single zero. The 
MasterFormat suggests level four titles, but does not indi- 
cate numbers. Users should create numbers by interpolating 
between assigned level three numbers. 


Groupings 

A large portion of the work on a construction project, 
including the processes of bidding, bonding, and signing 
of contracts, occurs before excavation is begun. The Mas- 
terFormat is the standard for titling and organizing project 
manuals containing bidding and contracting requirements 
and specifications. Groupings prefacing the MasterFormat 
divisions in project manuals primarily pertain to the legal 
aspects of a building project. The groupings provide the 
information necessary to ensure that all members of the 
building team understand the legal steps that must be 
completed before construction begins. These groupings 
include introductory information, bidding requirements, 
contracting requirements, facilities and spaces, and systems 
and assemblies. 

Bidding Information. An advertisement for bids lists both 
general information and bidding information. The legal name 
of the project, owner, bid range, accepting date and time, 


and opening date and time are listed in the advertisement. 
See Figure 2-2. In many instances, a pre-bid meeting is 
conducted that allows all interested parties to meet with 
the architect to discuss the building project. Attendees 
may include general contractors, subcontractors, building 
trades union officials, government officials, and community 
representatives. Plans and specifications may be available 
for review or purchase at a number of locations. Any reg- 
istrations, bonds, and guarantees required of bidders are 
explained at the pre-bid meeting. 


Conditions of Construction. Contractor and owner re- 
sponsibilities and duties are described in the conditions 
of construction. Contractors who bid on the project accept 
certain responsibilities in diverse areas, such as complete 
site exploration and disadvantaged business enterprise 
participation. Other state or local governmental require- 
ments are also listed. Owners and architects commonly 
list the items for which they will not be held responsible. 
These items must be part of the contractor's portion of the 
construction bid. 


1— — —m 


Information regarding the new edition of 

the CSI MasterFormat™, titled MasterFormat 

04, can be found at www.go2atp.com. 
SEE a ¿umasa 
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SECTION 00020 


ADVERTISEMENT FOR BIDS 


GENERAL INFORMATION 


er Ea NAME 

: ЕР 

1. Project Name: Phase I - Classroom — | em" 
Spokane, Washington 


OWNER 
2: Owner: Joint Center for Higher Education асна 0 
Spokane, Washington 


3 State Project Number: 93-171 
: BID RANGE 
4. Estimated Bid Range: $11,400,000 - $12000000 - 


5. Pre-Bid Meeting: To be held at 1 p.m. on Tuesday, June 28, in the JCHE 
Board Conference Room, Suite 245, at the Riverpoint One Office 
PRE-BID MEETING Building, North 501 Riverpoint Blvd., Spokane, WA, for the 
INFORMATION purpose of answering questions from bidders and interested parties 
relating to the project. 


Attendance at the Pre-Bid Meeting is MANDATORY for all General Contractors 
intending to bid this project. A roster of those attending the Pre-Bid Meeting will 
be issued to all planholders by addendum following the meeting. Any bid received 
from any General Contractor whose name does not appear on this roster will be 

considered nonresponsive and will be rejected. 


6. Architect Contact: INTEGRUS Architecture, P.S. 
Gordon E. Ruehl 
Gary D. Joralemon 


TA JCHE Contact: R.K. "Butch" Slaughter 
Physical Plant Manager, JCHE 


BID ACCEPTING 
DATE AND TIME 


BIDDING 


1. Sealed bids for construction of the Phase I - Classroom Building, Spokane, Washington, 
will be received by the Joint Center for Higher Edy<atioy, North 501 Riverpoint Blvd., 
Suite 245, Spokane, WA 99202-1649, on Tuesday, July 12. Part I - Price 
Proposals must be received on or before 6 p.m. Part II - Price Proposals must be 


received on or before 7 p.m. BID OPENING 
жан гийн TIME AND DATE 
2: All bids received will remain sealed until 7 p.m. on July 12, when they will be 


opened and read aloud in the JCHE Board Conference Room, Suite 245, North 501 
Riverpoint Blvd., Spokane, WA 99202-1649. 


Proposals received after times and dates set for opening will not be considered. 


Figure 2-2. Architects, contractors, and subcontractors use specifications to define bidding procedures. 


Division 1—General Requirements Procedures and Schedules. The first section of Division 
Division 1 of a set of specifications includes the forms 1 provides a description of the overall construction project 
that must be submitted by contractors for payment and for using an index of all the prints and several paragraphs on 
documentation of various project requirements pertain- the project in general. See Figure 2-3. General descriptions 
ing to materials, change orders, and substitutions. Health of alternates are provided along with the bidding proce- 
and safety, quality control, and contract closeout are also dures for construction projects that have several alternate 


described in Division 1. additional construction items. 
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DESCRIPTION OF THE WORK 


. The SIRTI facility is located on property іп the Riverpoint area of downtown Spokane, bordered 
on the north by the Spokane River, south by Riverpoint Boulevard and on the east by Trent 
Avenue. To the west of the site there is additional undeveloped property. 


In general, the structure is concrete slab on grade, structural concrete frame, dome pan (waffle 
slab) floor system, open web steel joists with fluted steel decking, rigid insulation and a single 
ply roof membrane. The exterior walls are constructed of structural steel studs, sheathing and 


brick veneer. Mechanical systems include gas-fired boilers; water-cooled screw compressor 
chillers; centrifugal fan, open evaporative cooling tower; air handling units; VAV terminal 
boxes; direct digital electronic control system, and automatic fire sprinkler system. Electrical 
systems include power distribution, interior and exterior lighting, raceways for power, data and 
communications, and fire alarm system. 


GENERAL 
OVERVIEW — 


Site work includes excavation, soil improvement, on-site drainage, paving, curbs, walks, site 
lighting, landscaping and irrigation system, as well as coordinated connections to existing 
sanitary sewer, water, power, gas, and telephone, provided by others. 


Figure 2-3. A general statement concerning the size and scope of the building project is included in Division 1 of a set 


of specifications. 


Procedures for filing for approval and payment of 
change orders and unit pricing are listed. Certain pro- 
cedures in this section must be followed in order for the 
contractor to receive payment. Standard invoice forms are 
commonly used for payment requests and are included in 
the Division 1. See Figure 2-4. 

The time in which the construction project must be 
completed is indicated in Division 1. Depending on the 
project, there may be penalties assessed if the project is 
not completed within a certain period of time. The format 


John Deere Construction & Forestry Company 


Division 2 of the MasterFormat provides information about below- 
ground items, including drainage piping. 


for submission of the construction schedule to the owner 
and others involved in the building project may also be 
included in the specifications. 

Procedures for completion of the project are listed. 

These procedures include the final cleaning and prepara- 
tion of the building; submission of all documents, such 
as contract drawings, specifications, addenda, change 
orders, shop drawings, and warranties; and operation and 
maintenance data. 
Quality. Regular meetings between the architect, owner, 
contractor, and major subcontractors help to ensure that the 
project is properly completed and on schedule. Meeting 
procedures are detailed in Division 1 of a set of specifica- 
tions, including preconstruction conferences and progress 
meetings. 

A variety of industry association and governmental stan- 
dards exist for construction. Items such as field engineer- 
ing, hazardous material handling, equipment installations, 
and health and safety should be performed according to 
standards listed in the specifications. 

The contractor is responsible for employing qualified 
workers, providing samples and mock-ups, and using ap- 
proved testing agencies. 


Division 2—Site Construction 


Division 2 of the MasterFormat includes information 
concerning items below ground, such as foundations, 
tunnels, pipes, and piers, as well as items on the ground, 
such as landscaping, fencing, and paving. The contractor’s 
responsibilities for subsurface exploration, excavation, 
compaction, and disposal of excavated materials are also 
included in Division 2. 
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STATE OF WASHINGTON 


APPLICATION AND CERTIFICATE FOR PAYMENT ON CONTRACT 


CERTIFICATE FOR (Partial/Final) PAYMENT. For period from 


Contract For: 
Location: 


Contractor: 
Original Contract Amount $ 


Change Order No. 


ESTIMATED 


(*) items Sales Tax Exempt 
Sales Tax on Applicable Items 


Less Retainage 


Less Previous Payments 
Adjustments (specify). 


Amount Due This Estimate 


—€—— EARNED 


Contract No. 


Adjusted Contract Amount $ 


PREVIOUSLY THIS 
CLAIMED ESTIMATE 


| AMOUNT | 


This is to certify that, the contractor having complied with the terms of the above mentioned contract, there is due and payable from the State of 


Washington, the amount set after “Amount due this Estimate." 


(Contracting firm) 


By 
-GEN-1202- 


= ә. з 


(Supervising Engineers or Archilects) 


Figure 2-4. Specifications include many standard forms to be used throughout the construction process. 


Site Preparation. The specifications detail the contractor’s 
responsibilities for testing and handling of the construction 
site soils, fill, and backfill materials. Bearing capacities for 
the subsurface must be achieved and measured according 
to industry standards, such as those published by ASTM 
International (formerly the American Society for Testing 
and Materials). Removal and use of surface soils and nec- 
essary soil improvements are indicated. Where required, 
specific information may be provided concerning surface 
geomembrane properties. See Figure 2-5. Information 
regarding drainage piping, access holes, and inlets is also 
included in Division 2. 


Paving. Paving materials and standards for their use and 
installation are described in Division 2. The specifications 
include the weather conditions under which paving may or 
may not be installed. Slopes and smoothness requirements 
are also indicated. 


Landscaping. Soil mixtures, trees and shrubs, grasses, fin- 
ish grading, fertilizers, sods, ground covers, and mulches 
are detailed in Division 2. Installation, protection, and 
maintenance procedures for plant materials are provided. 
Piping and connection information is included where ir- 


rigation systems are installed. 
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Division 3— Concrete 


Division 3 of the MasterFormat provides information con- 
cerning concrete including procedures for placing, curing, 
and finishing concrete, formwork construction, removal, ma- 
terials, reinforcing methods, and other related information. 
Precast concrete members are also described in Division 3. 
Materials. The primary material described in Division 
3 is concrete. Concrete ingredient information includes 
the type of cement to be used, aggregate, admixtures, and 


water quality. Reinforcing steel is described according 
to ASTM International references concerning strength 
and shape. Accessories to be placed in concrete, such 
as chairs and bolsters for supporting reinforcing steel, 
dowels, and anchors may be described according to a 
specific manufacturer's name and product number. See 
Figure 2-6. Form materials, form-release agents, grout, 
joint fillers, waterstops, and curing compounds are also 
specified in the specifications. 


MINIMUM 
ACCEPTABLE VALUE 


PROPERTY 


Minimum Aperture Area 
Minimum Aperture Dimension 
Percent Open Area 
Thickness, joints 

Thi mess, Ribs 


———— MM ——— ————— =n 5 
C. exible Geomembrane The flexible geomembrane shall be placed by the 
Contractor after all surplus ash fill material from the SIRTI site earthwork has 
been placed and compacted in designated area of the Milwaukee Trench. The 


membrane shall be fabricated from high density polyethylene (HDPE) and 
manufactured in a width of not less than 20 ft with no factory seams. The 
membrane shall be new first quality material manufactured specifically for the 
purpose of liquid containment. Two types of liners are required for this project: 
smooth and roughened surface. The membrane shall be manufactured by Gundle 
Lining Systems, Poly America or approved equivalent. The membranes shall 
meet or exceed the following specifications: 


1.7 in? 
LD. caliper 1.3 in. 
COE method 75% (min) 

ASTM D-1777 0.10 in.(nom) 
ASTM D-1777 0.02 in.(nom) 


LD. caliper 


GEOMEMBRANE 
SPECIFICATIONS 


Figure 2-5. Soil and slope finish information includes details on geomembranes, which may be installed to inhibit erosion. 


REINFORCING STEEL 
DESCRIBED ACCORDING 
TO ASTM INTERNATIONAL 
REFERENCES 


A. Reinforcing Steel: As noted on the Structural Drawings. ASTM A615, 60 ksi yield grade; 
deformed billet steel bars. 


2. PART 2 PRODUCTS 
21 REINFORCEMENT 


B. Welded Steel Wire Fabric: ASTM Ai85 Plain Type ië flat sheets. 
2.2 ACCESSORY MATERIALS 
A. Tie Wire: Minimum 16 gage annealed type, or patented system as approved. 


B. Chairs, Bolsters, Bar Supports, Spacers: Sized and shaped for strength and support of 
reinforcement during concrete placement conditions including load bearing pad on bottom to 


MANUFACTURER NAME prevent vapor barrier puncture at slab on grade. 


AND PRODUCT NUMBER 
Snecial Chairs, Bolsters, Bar Supports, Spacers Adjacent to Weather Exposed Concrete Surfaces: 
Plastic-coated-stee! type; size and shape as required. 


р. Dowel Flanged Couplers (DFA: Williams Form Engineering Corp. CD2 couplings with CD2 
indicators, Dayton-Superior D-50 DB; Richmond Screw Anchor Co. Inc. DB-SAE splicer and 
DB-S indicator, or approved. Provide ín size to meet or exceed rebar capacity. System 
used as substitutions for dowel bars. — ш 


Figure 2-6. Specifications commonly mention specific manufacturer names and product numbers to define the types and 
qualities of materials and hardware. 
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Methods. Concrete must be properly placed and cured to Methods. In a manner similar to concrete, certain tem- 
ensure that it meets final design requirements. For cast- perature requirements exist for masonry construction. 
in-place concrete, the specifications describe the methods Environmental requirements for masonry construction are 
of erecting formwork, placing embedded accessories such defined in the specifications. See Figure 2-9. 

as dowels and waterstops, placing reinforcement, placing Other aspects of masonry construction described in the 
concrete, curing concrete, removing formwork, finishing, specifications include testing of mortar and grout mixes; 
and patching. Testing methods for concrete strength and type of bond used for brick placement; anchor placement; 
slump are noted. For precast concrete members, the meth- flashing installation; mortar joint style; tolerances for posi- 
ods of installation are provided. tioning and variations from plumb and level; cleaning and 


sealing of the finished surface; preparation of surfaces to 
be patched; vibration of grout materials; and examination 
Division 4— Masonry of the final masonry installation. 

Division 4 of the MasterFormat details components of 
masonry construction including masonry units, mortar, 
reinforcement, and accessories. See Figure 2-7. 
Materials. Different mortars are used in various applica- 
tions, such as load-bearing masonry walls, non-load-bear- 
ing masonry walls, and tuckpointing. Mortar components 
are detailed in the specifications, including cement, 
aggregate, water quality, bonding agents, coloring, and 
admixtures. See Figure 2-8. 

Sizes and colors of face brick and concrete masonry 
units may be described according to a specific manufac- 
turer. Where stone is supplied, a specific supplier may be 
identified to ensure stone quality and uniformity. Other 
masonry construction information includes details on metal Figure 2-7. Division 4 of the MasterFormat addresses 
ties and anchors, flashing, and control joints. components of masonry construction. 


PORTLAND CEMENT/LIME MORTARS 
Proportions by Volume 


Description T— ka 
Portland Cement geo s z 


x 


Figure 2-8. Mortar components include cement, aggregate, water, bonding agents, coloring, and admixtures. 


Sand 


Mortar of high compressive strength (at lest 2500 psi) after 
curing 28 days and with greater durability than some other 
types; used for masonry below ground and in contact with 

the earth, such as foundations, retaining walls, and paving; 
Type M mortar withstands severe frost action and high 
lateral loads. 


Mortar with a fairly high compressive strength (at least 
1800 psi) after curing 28 days; used in reinforced masonry 
and for standard masonry where maximum flexural strength is 
required; also used when mortar is the sole bonding agent 
between facing and backing units. 


Mortar with a medium compressive strength (at least 750 psi) ; 
after curing 28 days; used for exposed masonry aboveground | 
and where high compressive strength or lateral masonry 
strengths are not required. 


Mortar with a low compressive strength (at least 350 psi) after | 
curing 28 days; used for general interior wails; may be used 
for load-bearing walls of solid masonry if axial compressive 
stress does not exceed 100 psi and wall is not exposed to 

weathering or freezing. 
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Division 5—Metals 

Division 5 of the MasterFormat provides information about 
metals used on a construction project including structural 
steel members, such as columns, beams, and joists; steel 
decking for floors, walls, and roofs; light-gauge metal 
framing members; metal stairs; and ornamental metals, 
such as handrails, ladders, and expansion joints. Metal 
flashings are described in Division 7 (Section 7600). Metal 
pipe and conduit specifications are described in Divisions 
15 and 16, respectively. 

Materials. Steel material specifications commonly refer to 
ASTM International standards for structural steel shapes, 
coatings, and connectors such as bolts, nuts, and washers. 


See Figure 2-10. The shape, diameter, type of metal, and 
pipe schedule specifications are provided for railings and 
other ornamental iron. 


Methods. The Structural Welding Code, published by 
the American Welding Society (AWS), is the reference 
that provides information for acceptable methods, 
certification requirements, and tolerances for welded 
connections. See Figure 2-11. Metal and steel construc- 
tion methods described in Division 5 include fabrica- 
tion procedures; installation tolerances for squareness, 
plumb, and alignment; fastener locations; and finishing 
processes such as grinding, shot or sand blasting, and 
paint priming. 


ENVIRONMENTAL REQUIREMENTS 


Maintain materials and surrounding air temperatures to minimum 50 degrees F prior to, during, 
d 48 hours after completion of masonry work. Comply with UBC Section 2404 requirements 


where more restrictive. 


MINIMUM 
TEMPERATURE 
REQUIREMENT 


MIX TESTS 


MASONRY TEST 
REQUIREMENTS 


A. Test mortar and grout in accordance with Section 01 


Testing of Mortar Mix: In accordance with ASTM C7 


REFERENCES 


. ASTM A36 - Structural Steel. 


STM A53 - Hot-Dipped, Zinc-coated Welded and Seamless Steel Pipe. 


ASTM INTERNATIONAL 
STEEL MATERIAL 
SPECIFICATIONS 


. ASTM A123 - Zinc (Hot-Galvanized) Coatings on Products Fabricated From Rolled, Pressed and 
Forged Steel Shapes, Plates, Bars, and Strip. 


STM A153 - Zinc Coating (Hot-Dip) on Iron and Steel Hardware. 


ASTM A283 - Carbon Steel Plates, Shapes, and Bars. 
ASTM A307 - Carbon Steel Externally Threaded Standard Fasteners, 


. ASTM A325 - High Strength Bolts for Structural Steel Joints. 


Figure 2-10. Standard structural steel coatings and shapes are used by mills and fabricators to ensure consistency and quality. 


QUALIFICATIONS 


WELDER CERTIFICATION 
INFORMATION 


A. Prepare Shop Drawings under direct supervision of a Professional Structural Engineer experienced 
in design of this work and licensed in the State of Washington. 


. Welders’ Certificates: Submit under provisions of Section 01300, certifying welders employed on 
the Work, verifying AWS qualification within the previous 12 months. 


FIELD MEASUREMENTS 
. Verify that field measurements are as indicated on Drawings. 


Figure 2-11. The Structural Welding Code, published by the American Welding Society (AW S), is the reference that 
provides information for acceptable methods, certification requirements, and tolerances for welded connections. 
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Division 6—Wood and Plastics 


Division 6 of the MasterFormat includes information about 
rough wood framing, finish woodworking, and plastic mate- 
rials such as plastic laminate. In large commercial projects, 
there is often a limited amount of wood framing. Division 
6 of the MasterFormat also provides additional information 
concerning heavy timber framing when applicable. 
Materials. As with other building materials, standards from 
various industry groups, such as the American Forest & 
Paper Association (AF&PA), the Western Wood Products 
Association (WWPA), and APA—The Engineered Wood 
Association (formerly the American Plywood Association), 
are referenced for lumber products. Finish wood materi- 
als are related to standards provided by the Architectural 
Woodwork Institute (AWI). See Figure 2-12. Wood-related 
materials described include lumber and lumber treatments, 
such as fireproofing; softwood and hardwood plywood; 
finish woods, such as oak or maple; and fasteners, such 
as nails, bolts, and screws. Some finish casework-related 
information provided includes plastic laminate grades and 
various hardware. The majority of wood casework informa- 
tion is described in Division 12. 


Methods. Rough framing methods and requirements are 
typically defined in the building code and are not part of 
the specifications. Methods included in Division 6 pertain 


JOINT TOLERANCES 

Maximum Gap between "M 
Exposed Components 64 
Maximum Length of Gap 3" 
in Exposed Components 

Maximum Gap between ЙГ 
Semi-Exposed Components 32 
Maximum Length of Gap 6" 


іп Semi-Exposed Components 
NOTE: No gap may occur within 48” of another gap. 


TEST LOCATIONS FOR TYPICAL JOINERY 


to items such as applications for treated lumber, fabrication 
and finishing of wood casework and finish materials, and 
installation tolerances for finish woodwork. 


American Hardwood Export Council 


Division 6 of the MasterFormat includes information about finished 
woodwork. 


FINISH REQUIREMENTS 
pim Т" RELATED TO AWI STANDARDS 
PREMIUM GRAD CUSTOM GRADE ECONOMY GRADE 


1" 1^ 


82 16 
5" 8" 
1 17 
16 8 

8" 12” 


TEST 
LOCATION 


TEST 
LOCATION 


Figure 2-12. Architectural Woodwork Institute (AWI) standards provide references for finished wood products. 
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Division 7—Thermal and Moisture Protection 


Division 7 of the MasterFormat includes information about 
a wide range of construction products including asphalt 
roofing, rubberized roofing, mastics, waterproof coatings, 
vapor barriers, sheet metal flashings, insulation materials, 
fireproofing materials, and joint sealants. Products specified 
in Division 7 stop moisture movement or provide thermal 
insulation to the structure. 

Materials. Due to the specialized nature of many thermal 
and moisture protection products, information in Divi- 
sion 7 relies heavily on manufacturer names and product 
numbers. See Figure 2-13. The specification information 
is performance based where common materials are used. 
For example, specifications for expanded polystyrene 
insulation board may include the required board density, 
thermal resistance, and compressive strength. Applica- 
tion schedules for various materials may be included to 
assist in properly installing the materials identified in 
the specifications. 


Methods. Proper thermal and waterproofing performances 
rely on proper installation. Division 7 of a set of specifi- 
cations provides information concerning proper surface 
preparation, seaming and overlap requirements, mastic 
and fastener applications, proper number of coatings of 
a particular product, and final quality inspection. See 
Figure 2-14. 


|... со 
Division 7 of MasterFormat 04 relates 
to thermal and moisture protection and 
remains relatively unchanged from the 
previous edition. Fire and smoke protection 
continues to be an important section of the 
division. A new level two title— Operation 
and Maintenance of Thermal and Moisture 
Protection—has been added. 


С. One-Part Mildew-Resistant Silicozé Sealant: 


Figure 2-14. The proper procedures for installing 


roofing materials are included in Division 7 of a set of 
specifications. 


Division 8— Doors and Windows 


Division 8 of the MasterFormat contains extensive in- 
formation concerning swinging metal doors and frames, 
swinging wood doors and frames, access doors, doors 
and grilles, glass doors, and sliding doors. Windows 
are also described, including glass curtain walls. See 
Figure 2-15. Division 7 also includes door and window 
schedules and information about associated hardware. 
Doors. Metal and wood doors are described in terms of 
their fire rating, core materials, and finishes. Finishes 
include primer and finish paint coatings for metal doors 
and veneers and finish materials for wood doors. Ad- 
ditional information concerning door frames, louvers, 


MANUFACTURER NAMES 
AND PRODUCT NUMBERS 


Dow Corning Corp Product "Dow Corning 7 


General Electric Co. Product "SCS 1702 Sanitary" 

Pecora Corp. Product "863 #345 White" 

Rhone-Poulenc Inc. Product "Rhodorsil 6B Wbite" 

Tremco Corp. Product "Proglaze White" 

Sonneborn Building Products Div., Rexnord Chemical Products Inc. Product "OmniPlus" 


Figure 2-13. Many manufacturers provide thermal and moisture protection products that may be designated in building 


specifications. 
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glass lights, and astragals is also included in Division 8. 
A door schedule providing information about each door 
shown on the working drawings is often provided in the 
specifications. See Figure 2-16. Tolerances for door warp, 
bow, and variation from plumb and level are also included 
in the door specifications. 


Figure 2-15. Curtain walls are composed of glass pan- 
els set in metal trim frames that are attached to structural 
members. 


KEYED TO PRINTS 


Г CROSS REFERENCE NUMBER 
/ 


DF1 


Windows. Types and finishes of window frames, glaz- 
ing, and weather stripping comprise a large portion of the 
window specifications. Window types may be specified 
by manufacturer product codes. Window performance 
requirements such as the ability to withstand wind pres- 
sures, deflection, air leakage, thermal performance, and 
water leakage may also be included in the specifications. 
Drawings in the specifications may provide additional 
details for large or complicated window installations. See 
Figure 2-17. The specifications may also include a schedule 
for placement of various glazing materials, such as glass 
types and glazing compounds. 


Hardware. Hardware components are typically described 
in the specifications with Information about types and 
locations for installation. Manufacturer names, designs, 
sizes, finishes, and functions may be included as part of the 
hardware specifications in Division 8. The hardware sched- 
ule for each door may include hinges, locks, door closers, 
door pulls, pushplates, kickplates, stops, bolts, thresholds, 
weather stripping, and door seals. See Figure 2-18. Spacing 
of hinges and locations for locksets are indicated. 


Division 8 of MasterFormat 04 includes 
information regarding louvers and vents, 
including soffit and wall vents. 


— DETAIL SHEET 
| REFERENCE 


ШІСІ ЖЕ 
17/A11.9 | 18/А11.9 м 
19/А11.9 | 20/А11.9 ЕТ 


211 
р № He 


Spokane Intercollegiate Research & Technology Institute 


Door & Frame Schedule 


Figure 2-16. Door schedules provide detailed information about doors in a format that is keyed to door locations on the 


working drawings. 
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Window Frame Types & Details 


5 EQUAL SPACES 


ABBREVIATIONS 
SP — PORCELAIN ENAMEL ON STEEL PANEL 
W — WINDOW, BASE BID — 


FIXED 
ALTERNATE #6 — OPERABLE, BOTTOM 
HINGED, INWARD SWINGING VENT 


Figure 2-17. Shop drawings may be included in specifications to clarify complicated installations. 


2.09 THRESHOLDS 


Types are listed as T1, T2, etc., in the hardware schedule and described under "T" below: 


iption 


814CP-32D Nat'l Guard, width x length as details 
838CP-S1A Nat'l Guard, width x length as details 


HARDWARE SCHEDULE 


DOOR HARDWARE 
02 QI SPECIFICATIONS 
Butts Closers Kick РІ Stops 


THRESHOLD 
TYPES 


Figure 2-18. A wide variety of hardware components are described in specifications, with information about types and 


locations for installation. 


Division 9—Finishes 

Large commercial buildings generally have a variety of 
rooms or usage areas, each requiring different floor, wall, 
and ceiling finishes. Many different tile, wood products, 
gypsum products, cementitious materials, paints, and spe- 
cial treatments are required to meet the varying demands of 
each room or area. Division 9 of the MasterFormat details 
specific information concerning finish materials to be ap- 
plied in each room or area. See Figure 2-19. 

Materials. Finish materials for each area of a large com- 
mercial building may be denoted on a room finish schedule. 
Finish materials included in Division 9 are metal lath and 
plaster, gypsum products, metal stud framing and acces- 
sories, ceramic floor and wall tile, resilient flooring, car- 
peting, wood flooring, suspended ceiling systems, special 
wall and ceiling coverings, and materials such as stains, 


varnishes, and exterior and interior paint. Finish material 
manufacturers are commonly identified. 


Methods. To ensure that the proper floor, wall, and ceiling 
finishes are obtained, the architect may specify the quali- 
fications of the installers, proper material handling prior 
to installation, environmental requirements, and sequence 
of installation. See Figure 2-20. Cleaning of the finished 
areas and protection of the final product are also indicated 
in the specifications. 


š — aaa. 


іп MasterFormat 04, terrazzo has been 
moved from a level two title (09400) to a 
level three title (09 66 00). 


MEN'S TOILET - 


003 
009A VESTIBULE 


010 WOMEN'S TOILET 


Concrete (CONC) 

Slate Pavars (SP) 

Not Used 

Ceramic Mosaic Tile (CMT) 
Vinyl Composition Tile (УСТ) 


Base Materials 
Herdwood (Maple) 


Vinyl Cove 
Ceramic Mesaic Tila 
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ROOM FINISH SCHEDULE 


Base Walls 
North South 


Mat. Fin, Со. Mat. Fin, Col Ма. Fin. 


Wall Materials 


31 Concrete 

32 Gypsum Wallboard (Singla Layer) on 
Matal Studs 

33 Gypsum Wallboard (Single Layer) on 
Metal Furring 


Coiling Materials 


4 Exposed Concrete 
42 Gypsum Wallboard 


West 


Col Ма, Fin, Col. 


Concrete Hardener/Seater 

Clean & Seal Columbia #5393М 
Clean, Wax, & Buff Columbia #63840 
Tackeble Wall Covering Columbia #53900 
Vinyl Fabric Wall Covering 

Ceramic Mosaic Tila 

Paint - Masonry Systam 

Paint - GWB System 

Traffic Membrane 

Rubber Treads, Risers, Shaet Rubber 

Nonslip Tie | Landing 

High Build Glazed Coating 


Figure 2-19. A large commercial project will have many different floor, wall, and ceiling finishes described on the room 
finish schedule. 


Erect single layer non-rated gypsum board in most economical direction, with ends and edges 
occurring over firm bearing. 


. Erect single layer fire rated gypsum board vertically, with edges and ends occurring over firm 
bearing. 

. Use screws when fastening gypsum board to metal furring or framing. 
Double Layer Applications: Use gypsum backing board for first layer, placed over framing or 
furring members. Use fire rated gypsum backing board for 2-hr. fire rated partitions. Place 
second layer perpendicular to first layer. Offset joints of second layer from joints of first layer. 


Double Layer Applications: Secure second layer to first in manner required by code for indicated 
fire rating. Apply adhesive in accordance with manufacturer's instructions. 


. Treat cut edges and holes in moisture resistant gypsum board and glass mesh mortar units with 
sealant. 


. Place control joints consistent with lines of building spaces. 


Place corner beads at external comers. Use longest practical length. Place casing beads where 
gypsum board abuts dissimilar materials. 


JOINT TREATMENT 


. Tape, fill, and sand exposed joints, edges, and corners to produce smooth surface ready to 
receive finishes. 


Feather coats onto adjoining surfaces so that camber is maximum 1/32 inch. 


Figure 2-20. Architects provide detailed information concerning procedures for finishes to ensure a quality product. 
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Division 10— Specialties 

Division 10 of the MasterFormat includes specialty items 
that may or may not be part of a large commercial building. 
Some of the more common specialty items are toilet com- 
partments, signage, fire extinguishers, and access floors. 
See Figure 2-21. In a manner similar to other divisions, 
manufacturer names and product numbers are included in 
Division 10 of a set of specifications. 


Division 1 1— Equipment 


Many commercial buildings require equipment to be built 
in during construction. Projection screens, dishwashers, ov- 
ens, water treatment equipment, and a variety of industrial 
equipment may be installed in a structure during construc- 
tion. The equipment is part of the initial construction bid. 
The general contractor and subcontractors are responsible 


Figure 2-21. Access flooring is one of the many special- 
ized types of construction included in Division 10 of the 
MasterFormat. 


C. Cabinet Bodies: 


for obtaining and installing the specialized equipment ac- 
cording to the information provided in Division 11 prior 
to completion of the project. 


Division 12—Furnishings 

Division 12 of the MasterFormat provides information con- 
cerning metal and wood cabinetry and countertops, including 
material types, finishes, hardware, fabrication, and installa- 
tion. See Figure 2-22. Other information commonly provided 
in Division 12 includes installed seating, such as for a theater 
or classroom, as well as window blinds and curtains. 


Division 13—Special Construction 


Division 13 of the MasterFormat includes highly special- 
ized types of construction for various commercial projects. 
Common equipment and systems included in Division 13 
are seismic controls and building automation systems that 
control such items as lighting, fire protection, and heating 
and cooling systems. Due to the highly specialized nature 
of items included in Division 13, manufacturer information 
is critical in the specifications for this division. 


hn 


Division 13 of MasterFormat 04 has under- 
gone a considerable amount of reorganiza- 
tion from the previous edition. information 
regarding special facility components, such 
as hot tubs, precedes information dealing 
with special-purpose rooms and specialty 
structures, 


Fabricate, assemble and finish each cabinet as a complete and self-supporting unit. Unless 
otherwise shown, counter and tall storage units to be 24 inch minimum overall depth. 
Ship counter tops separate for field installation. 

Provide backs on all cabinets and boxed into rabbets at all edges. 

Fabricate bottom and top panels of lock-joint construction, glued and fastened to end panel- 
simple butted joint not permitted. Top and bottom of cabinets to be 3/4" thickness. Fasten 
partitions and fixed shelves into tops, bottoms or ends, as applicable; partitions and fixed. 
shelves 3/4" thick except shelves 4’0" or wider to be 1" thick. 

Unless otherwise shown, provide toe-space on floor-mounted units, 4-1/4" high and 3" deep. 
Adjustable Metal Feet: Except for open shelving, equip bases of fixed floor-mounted 
cabinets 24" width and over, with adjustable metal feet at each corner, with adjustment being 
made with tool after removal of insert cap in cabinet bottom. 

| ian Shelving: Support each shelf with four shelf clips permitting adjustment on 1- 
inch centers. 


Figure 2-22. Manufactured cabinetry and casework are built and installed according to project specifications. 


Division 14—Conveying Systems 

Machinery for moving people, materials, and equipment 
is included in most large construction projects. Elevators 
are essential in large commercial buildings. Retail stores 
often rely on elevators and escalators to move customers and 
materials. In manufacturing facilities and power plants, con- 
veyors and monorail systems move materials and products 
from one area to another. Division 14 of the MasterFormat 
includes information on all types of conveying systems. 
Elevators. The most common conveying system included 
in Division 14 is elevators. Elevator specifications include 
the rated net capacity, rated speed, travel distance, number 
of stops, car size and interior finish, power requirements, 
and automatic control systems. See Figure 2-23. A vari- 
ety of industry standards and governmental regulations 
apply to elevator construction, including standards and 
regulations of the American National Standards Institute 
(ANST), the Americans with Disabilities Act (ADA), the 
National Electrical Code® (NEC®), and Underwriters 
Laboratories Inc. (UL). 


Material Handling Systems. A variety of material han- 
dling systems may be included in commercial buildings. 
Overhead lifts and monorail systems are typically electri- 
cally controlled and are described in the specifications 
according to their lifting capacity, speed of lift and move- 
ment, and height of lift required. Conveying systems move 
items such as cans, coal, and pieces of mail. Conveyor type, 
speed, and capacity are included as part of Division 14. 


SYSTEM DESCRIPTION 


2. Rated Speed 125 8. 
4. Travel Distance (nominal) 40 


4. No. of Stops 
5. No. of Openings 4 front 
6. LD. Car Size 80x63i 
7. Hoistway and Cab Entrance 
Frame Opening Sizes 42 x 84 inches 


A. This Section includes one complete operational elevator system; holed hydraulic type; buried 
cylinder and casing with motor and pump at distance from the hoistway as shown on drawings. 


RATED NET 
B. Characteristics of elevator as follows: = 2 ТІ CAPACITY 
1. Rated Net Capacity 3500 ibs- RATED 
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Division 15—Mechanical 


Mechanical systems for large commercial buildings are 
extremely complex. Architects, mechanical engineers, elec- 
trical engineers, and the general contractor and subcontrac- 
tors must coordinate their work to ensure proper operation 
of mechanical systems. General conditions of Division 15 
include product and equipment warranties, maintenance 
instructions, and balance and test run reports. Basic materials 
and methods information is provided on pipe types, hangers, 
and supports; duct and pipe connectors; insulation; gauges; 
flow control and measurement devices; electric motors and 
starters; and fuel tanks. The contro] systems installed on 
mechanical systems are also described in Division 15. 
Plumbing. Several sections of Division 15 apply to plumb- 
ing. Water supply and treatment information details connec- 
tions to available water supplies and fire protection service 
pipes, valves, meters, and hydrants. Wastewater disposal and 
treatment information is provided for waste pipe and fittings 
and stormwater drains. Pipe and valves are specified by pipe 
type, size, material, and ability to withstand a certain amount 
of pressure. See Figure 2-24. Pipe and fittings for natural 
gas, compressed air, and vacuum systems are included in 
Division 15 of the MasterFormat. Tanks used for storing or 
heating water are also described in Division 15. Plumbing 
fixture information for sinks, water closets, drinking foun- 
tains, and faucets is provided in the specifications. 


HVAC. Heating, ventilating, and air conditioning (HVAC) 
systems generate heat from sources such as boilers or 
natural gas heaters, provide cooling with systems of refrig- 


SPEED 


TRAVEL 
DISTANCE 


NUMBER 
OF STOPS 


CAR SIZE 


Figure 2-23. Division 14 of a set of specifications provides information about conveying systems such as elevators. 
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erants, chillers, and compressors, and distribute air using 
various air handlers, motors, fans, and duct systems. See 
Figure 2-25. In hot and cold water systems, specifications 
are provided for pipes, circulating pumps, and heat and 
cooling transfer equipment. Information on small heating 
and cooling systems, such as unit heaters and air condition- 
ers for special conditions, is also included in Division 15. 
Air-handling equipment used to filter, remove, and exhaust 
fumes and smoke is also included in this division. 


Fire Protection. Agencies that regulate fire protection 
equipment and develop standards and codes include the 
National Fire Protection Association (NFPA), the Interna- 
tional Building Code (IBC), the Occupational Safety and 
Health Administration (OSHA), and local fire authorities. 
Fire protection equipment and systems are designed and 
installed according to the standards and codes. Specifica- 
tions describe pipes, sprinkler heads, check valves, and fire 
department connections for wet pipe systems. Dry pipe 
systems include much of this same information in addition 
to air compressor and air pressure requirements. 


Figure 2-25. Ductwork carries heated or cooled air 
throughout the structure in forced-air installations. 


Division 16—Electrical 


Division 16 provides information regarding wiring, 

y equipment, and finish of electrical systems, including 
k... sa 2 descriptions of electrical sitework, raceways and conduits, 
` Division 15 has been relocated and divided panelboards, lighting, communication and telephone 
into two divisions in MasterFormat 04. systems, and electrical heating and cooling systems. The 
NEC? is updated every three years and is the model code on 


Victaulic Flanged Connections shall be Style 641 "No-Sweat" Vic Flange 

| . They shall engage directly into roll grooved copper tube and 
fittings and shall bolt directly to ANSI Class 125 cast iron and Class 150 
steel flanged components. 


Victaulic Fittings shall be Victaulic full flow copper fittings with grooves 

i to accept Victaulic "No-Sweat" grooved end couplings or 
flanges. Fittings for 2-1/2" to 4" shall be copper per ASTM В-75 and 
ASTM B-584-87 for 5" to 6" sizes. 


FITTING 
INFORMATION 


B. Below Grade Pipe 


1. Туре K hard drawn or annealed copper conforming to ASTM-B-88. Wrought copper 
PIPE fitting with silver brazed joints. 

INFORMATION 
C. Ball Valves 


р to 2 inch - 125 Ib. cast bronze, standard port, stainless steel ball, teflon seat, lever 
handle, threaded ends. Screwed ends with threaded packing not required. | 


VALVE 
INFORMATION 


D. Butterfly Valves 


p to 2 inch, 175 psi cast bronze, stainless steel disc and stem, vitron seal, lever 
handles, threaded ends. 


Over 2 inch, 150 psi, wafer or lug type conforming to API609, iron body, bronze disc, 
stainless steel stem, Buna or ЕРТ seat, infinite position lever handle with memory stop. 


Figure 2-24. Plumbing specifications provide information about all piping components including valves and supports. 
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which many of the specifications are based. For example, 
700.9(D)(1) of the 2005 МЕС? is related to assembly ос- 
cupancies for greater than 1000 persons or for buildings 
over 75’ tall with any of the following occupancies: as- 
sembly, educational, residential, detention and correctional, 
business, or mercantile. Feeder-circuit wiring installed in 
these locations shall be protected by approved automatic 
fire suppression systems, have a listed protective system 
with a 1-hour fire rating, be protected by a listed thermal 
barrier system, be protected by a fire-rated assembly to 
achieve a minimum 1-hour fire rating, be embedded in not 
less than 2" of concrete, or be a cable listed to maintain 
circuit integrity for a minimum of 1 hour when installed 
according to listing requirements. See Figure 2-26. 


š — ——. 


Division 16 has been relocated and divided 
into two divisions—Electrical (26) and Com- 


munications (27) —in MasterFormat 04. Division 16 of the MasterFormat provides information regarding 
=== wiring, equipment, and finish of electrical systems. 


— 


OCCUPANCIES FOR GREATER BUILDINGS ABOVE 75' WITH 
THAN 1000 PEOPLE SPECIFIC OCCUPANCIES 
Al - ASSEMBLY 

e EDUCATIONAL 
e RESIDENTIAL 
. DETENTION AND 

CORRECTIONAL 
- BUSINESS ' 
e MERCANTILE OVER 75 


FEEDER-CIRCUIT WIRING FOR... .. OR... 


SHALL: 


е HAVE SPACES FULLY PROTECTED BY 
AUTOMATIC FIRE SUPPRESSION SYSTEMS 


EMERGENCY SYSTEMS pe 
С e HAVE LISTED PROTECTIVE SYSTEM WITH FIRE PROTECTION 
1-HOUR FIRE RATING - 700.9(DY(1) 


ОНЕ 


» ВЕ PROTECTED BY A LISTED THERMAL BARRIER 
SYSTEM FOR ELECTRICAL SYSTEM COMPONENTS 


ЖӘНЕ 


» ВЕ PROTECTED BY A FIRE-RATED ASSEMBLY 
TO ACHIEVE A MINIMUM 1-HOUR FIRE RATING 


ORT 
° BE EMBEDDED ІМ NOT LESS THAN 2” OF CONCRETE 
‚ӨНЕ 


e ВЕ А CABLE LISTED TO MAINTAIN CIRCUIT INTEGRITY 
FOR A MINIMUM OF 1 HOUR WHEN INSTALLED 


ACCORDING TO LISTING REQUIREMENTS FEEDER CIRCUIT 


WIRING 


Figure 2-26. Many specifications and local building codes rely on information from the National Electrical Code? (NEC?). 


34 Printreading for Heavy Commercial Construction — Part 3 


Wiring Information. Electrical wiring considerations 
in the specifications include the type and placement of 
conductor and cable raceways, cable trays, conduit, junc- 
tion boxes, and fittings. Proper procedures for trenching 
and sitework for placement of conductors and cables are 
provided. Types and sizes of electrical conductors and 
cable are described according to assembly, wire gauge, 
type of insulation and outer jacket, and diameter. See Figure 
2-27. Procedures for splicing, connecting, and terminating 
conductors and cables are also described. 


Copper Wire 
1. 
2. 500 VAC insulation 


insulation 
4. 


insulation 
WIRE SIZE 


General 


Soft drawn, 98% conductivity 
3. 410 and smaller: solid conductors with THW, ХНН 


Equipment Information. Switches, receptacles, panel- 
boards, circuit breakers, electric heaters, transformers, 
luminaires (lighting fixtures), communication systems, 
access control systems, and fire and alarm systems are 
various types of electrical eguipment installed on large 
commercial construction projects. The specifications in- 
clude detailed placement descriptions, quality assurance 
requirements, acceptable manufacturer names and product 
numbers, and connection safety requirements for each of 
these items. See Figure 2-28. 


#8 and larger: stranded conductors with THW, XHHW, THWN orn! 


CONDUCTOR 


EXECUTION 
3.01 gg 122. 


nstall wire in raceways specified in Section 16 100. 


INSTALLATION 
INFORMATION 


Neatly arrange and lace conductors in switchboards, panelboards, 
wireways and terminal cabinets with nylon wraps. 


Figure 2-27. Division 16 of a set of specifications includes information concerning conductors and cables. 


LIGHTING AND 
SIGN INFORMATION 


EXIT SIGNS 


lectronic ballasts shall be energy saving, high frequency, high power factor (90% 
min), coupler with FCC/NEMA requirements for electro magnetic and radio 
frequency interference, have surge protection and comply with ANSI/IEEE 
standards for harmonic distortion. Minimum ballast factor 90. 


xit signs shall be LED type, Universal mounting, universal arrows, green letters 
with single or double face as required. 


Fronts; Cut stencils made of minimum #20 gauge sheet steel or sheet aluminum 
with green glass or plastic back of the cutout. Mount fronts either on concealed ` 
hinges or pull-out type with chain catch. Removable cutout arrows shall indicate 


Figure 2-28. Lighting fixture specifications include information regarding fixture construction, voltage, and applicable 


industry standards. 


Specifications 


Bview Questions 


Name Date 


и Е 1. The primary purpose of the MasterFormat™ is to organize information 
about construction requirements, products, and activities into a standard 
sequence. 


2. A(n) __ provides information about doors, windows, and room finishes for 
each opening and room. 


3. The МЕС? cited in Division 16—Electrical of the MasterFormat is ће _ . 


T F 4. A pre-bid meeting is intended to plan the overall design of the specifi- 
cations. 
T F 5. Pipe and valve specifications include requirements for withstanding given 


amounts of pressure. 


6. One of the items that contractors may be held responsible for in the specifica- 
Ноп515. . 
A. participating in the CSI 
B. including disadvantaged business participation 
C. providing funding for the project 
D. all of the above 


T р 7. Manufacturer names and product numbers are commonly included in speci- 
fications. 


8. The primary environmental condition indicated in masonry and concrete 
construction specifications is — . 
A. humidity 
B. soil moisture content 
C. temperature 
D. cement content 


9. The time in which the construction project must be completed is indicated in 
Division. . 


a_r 


10. Precast concrete members are described in Division _ of the MasterFormat. 
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12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


Paving materials and standards for their use and installation are described in 
Division _ . 

А. 0 

B. | 

с? 

рз 


The contractor’s responsibilities for subsurface exploration, excavation, 
compaction, and disposal of excavated materials are part of Division __. 


A large commercial project will have many different floor, wall, and ceiling 
finishes described ona __. 


Metal and steel construction methods described in Division ___ include 
fabrication procedures; installation tolerances for squareness, plumb, and 
alignment; fastener locations; and finishing processes such as grinding and 
paint priming. 


Division ___ provides information about metal and wood cabinetry and 
countertops. 


Extensive information concerning swinging metal doors and frames, swing- 
ing wood doors and frames, access doors, overhead doors and grilles, 
glass doors, and sliding doors is contained in Division 10 of the specifica- 
tions. 


Division ___ provides information regarding wiring, equipment, and finish 
for electrical systems. 


Division 14 of the MasterFormat provides information about conveying sys- 
tems such as elevators. 


Division ___ includes information on rough wood framing, finish woodwork- 
ing, and plastic materials such as plastic laminate. 


B. 10 
сш 
D 17 


General conditions of Division ___ include product and equipment warran- 
ties, maintenance instructions, and balance and test run reports. 

A.2 

BSS 

C 15 

D. 17 


Division _ of the MasterFormat details specific information concerning 
applications of finish materials in each building area. 
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22. _ walls are composed of glass panels set in metal trim frames that are 
attached to structural members. 


23. Division ___ of the specifications addresses masonry units, mortar, rein- 
forcement, and accessories. 
А. 4 
B5 
C 6 
D.7 


, 24. The proper procedures for roofing installation are included in the specifica- 
tions in Division _ . 


А. 2 


T F 25. Division 13 describes elevator specifications such as rated net capacity, 
speed, travel distance, number of stops, car size and interior finish, power 
requirements, and automatic control systems. 
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Specifications 


Name Date 


_ Refer to the Riverpoint Masonry Specifications (Sheet 1). 


T F 1.: The contractor must provide one mortar sample for masonry designed for 1/2 
stresses. 


2. The maximum spacing for preformed control joints in concrete masonry 
walls is on center. 


T F 3. Four admixtures are used in masonry grout. 


4. Weep holes are provided in veneer masonry with _ 
A. 347 troweled openings 
B. 38” diameter tubes 
С. 94" diameter galvanized pipe 
D. neoprene filler strips 


5. Veneer masonry wall tie strap anchors are secured to structural wall fram- 
ing __” on center vertically and horizontally. 


T F 6. Either 4" diameter or ?4&" diameter galvanized wire ties are used where 
brick veneer is applied over steel. 


7. Pointing mortar for brick and concrete masonry units is Туре __. 


T F 8. The installer of reinforced unit masonry must have a minimum of three years 
of documented experience. 


9. Concerning metal ties used to secure brick veneer to CMU backup sub- 
strate, “ААЗ01” refers to _ . 
A. ASTM International standards 
B. a manufacturer product number 
C. ACI standards 


D. a cross reference to section 301 of the specifications 


T a 10. The main lobby area has a concrete masonry unit wall that is faced on 


both sides with brick. 


11. Mortar color is. 
A. natural gray 
B. tinted beige 
C. black 


D. limestone white 


n F 12. The freezing point of the mortar mix may be reduced by the addition of ap- 
proved antifreeze compounds. 


59 


13. A. bond is used for veneer masonry. 
A. running 

B. common 

C. garden 

D. herringbone 


14. The maximum variation from plumb for brick veneer per two stories is __”. 
A. 1⁄4 
В. % 
C. № 
D. 34 


15. The specifications require the grouting of all hollow steel door frames in 
masonry walls. 


16. Joint reinforcement must be overlapped a minimum of __ ” on concrete ma- 
sonry units. 


А.4 


17. Тһе maximum height for lifts of grout is. “. 
А. 1 
В. 2 
CH 
О. 4 


18. Accelerator admixture is not allowed їп the mortar mix. 


19. The primary color of face brick is __ . 
A. red 
B. orange 
C. beige 
D. brown ` 


20. The maximum size of coarse aggregate for grout is. ”. 

21. Two No. 5 rebar are used to reinforce lintels up to 42” wide. 

22. The size of the mock-up for face brick sample review by the architect is _ 
23. Flashing must be installed over all lintels in unit masonry walls. 


24. The minimum and maximum surrounding air temperature requirements for 
grouting of masonry work аге — . 
A. 32°F/100°F 
B. 40°F /90°F 
C. 50°F/100°F 


D. none of the above 


25. A(n) _ _ mortar joint finish is specified for concrete masonry units. 


26. Grout mixes for bond beams, lintels, and reinforced unit masonry must 
have the same strength (іп psi). 


27. Mortar must conform to the compressive strength specified in ASTM n 
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| Site plans illustrate the existing building site conditions and the layout | x ` 
| of the planned final construction. Site plans include topographical, pav- <- 
| ing, landscape, and detail drawings for drainage and underground 
| piping. Site plans may also indicate locations for traffic control and 


| security features. 


мет асе 


SITEWORK 


Site plans illustrate the existing building site conditions 
and the layout of the planned final construction. Having 
detailed measurements of a building is necessary to ensure 
the proper placement of the building on the site. Horizontal 
elevations and vertical distances are measured by civil en- 
gineers and surveyors to accurately describe the property 
on which the building is located. Existing surface and 
subsurface conditions are determined by various methods 
and presented on the site plans. Site plans for a building site 
identify property lines; rock and soil strata (layers of rock 
or soil); buried items from prior construction such as foun- 
dations, footings, and utilities; existing landscape features; 
and the possible existence of hazardous materials. 

Site plans are referred to by a variety of names including 
site surveys, site maps, site drawings, and civil drawings. 
Site plans include topographical, paving, landscape, and 
detail drawings for drainage and underground piping. Site 
plans are commonly identified with a “C” prefix, represent- 
ing “civil.” For example, Sheet C1.1 is the first page of a 
set of site plans. 

After the existing conditions are identified, the planned 
locations of new buildings are determined and shown on the 
site plans. In addition to building locations, new construc- 
tion information includes utility location and information 
regarding surface grading, paving, curbs, walkways, and 
landscaping. 

For heavy commercial buildings, architects and engi- 
neers provide legends on site plans to describe commonly 
used lines, symbols, and abbreviations. A site plan scale 
is used that is large enough for large property areas to be 
shown on a single sheet, for example, 1” = 50’ or larger. 


The planned locations of new construction are determined and 
| shown on site plans after existing conditions are determined. Site | 
| plans contain extensive information about sitework that must be 
completed before building construction begins. 


pd 


A symbol pointing toward the north is also included on site 
plans. A portion of a city, county, or state map may be includ- 
ed on the site plans to assist in locating the building site. 


CIVIL ENGINEERING 


Civil engineers are trained and licensed to measure and 
describe property. Based on existing elevation and property 
line information, measurements are taken on the building 
site to verify existing information, establish new points 
where existing information is inaccurate or incomplete, 
and provide complete location information for all new 
construction operations. See Figure 3-1. 


Leica Geosystems 
Figure 3-1. Surveyors and civil engineers measure the 
dimensions and elevations of construction sites. 
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Legal Information 


Land surveyors are licensed by their location of practice, 
which may be by state, county, or city. A legal system of 
property description begins with plat plans that are re- 
corded with state, county, or city governmental agencies 
and provide legal boundaries for a property. A plat plan, 
or plat, is a drawing of a parcel of land providing its legal 
description and showing existing and planned construc- 
tion. New surveys rely on the previously recorded plat 
plans as starting points for topographical and property 
line information. The United States Army Corps of Engi- 
neers has established a series of monuments that provide 
clearly defined legal elevations for property description. 
See Figure 3-2. 


Property Description. Boundaries for construction proj- 
ects are measured from street centerlines or from township 
lines established by the United States Coast and Geodetic 
Survey. Intersecting points of street centerlines provide 
surveying stations in metropolitan areas. Township bound- 
aries measured from principal meridians are used where 
street intersection points are unavailable. 


NOTES 


4) Property lines shown on this drawing were generated 

By using the record bearings and distances from the 
RIVERPOINT TWO SHORT PLAT # CITY 88-12 (Inst.# 
8811140373 ).NO pin were found or tied in during this 
survey: 


2) Basis of Bearing being N 48 59'48" W along the 
centerline of Aiverpoint Boulevard from the monument at 
its intersect with Trent Avenue to the monument at the 
start of a curve. 


3) Basis of Vertical Datum being Elevation 191 
the top of a U.S. Army Corps Brass cap тапитеп 
southwest corner of the Division Street bridge/ 


in the 


4) Manhole inverts shown on this drawing arg 
Riverpoint Boulevard phase two plans and were 
verified due tp the bolt down lids. 


5) Established Temporary Bench Marks 
BM #4 = South bolt on top of a fire/hydrant at the 
northwest corner of Parcel C. Elev.= 1993.8 
TBM #2 = South bolt on top of a fire hydrant at the 
southwest т of Parcel C. Elev.= £915.35 


from the 
not 


BENCHMARKS DATUM 


Control Monument 
Property Corner 
Fire Hydrant 
Electric Box 
Water Meter Box 
Telephone Riser 
Light Pole 
Catch Basin 
Sewer Manhole 


Water Gate Valve 


x e$ OXF BBS оо 


Spot elevation at this point 


Figure 3-2. Notes on topographical drawings provide 
information concerning datum points and benchmarks. 


Electronic surveying equipment is used to ensure accu- 
racy when measuring long and irregular shapes. See Figure 
3-3. Theodolites and total station instruments are commonly 
used for electronic distance measurement (EDM) to quickly 
and accurately measure distances. A theodolite is a preci- 
sion surveying instrument that establishes and verifies 
vertical and horizontal angles through electronic distance 
measurement. A total station instrument is a precision 
surveying instrument used to perform leveling, plumb- 
ing, and horizontal and vertical measurement operations. 
Theodolites and total station instruments combine digital 
data processing with surveying technology. Information 
can be uploaded from a computer to theodolites and total 
station instruments, or downloaded from them to a com- 
puter and then a computer-aided design (CAD) system for 
the modification and/or production of site plans. Property 
lines or reference lines for commercial property commonly 
consist of straight and curved segments. Long, straight or 
curved property and reference lines are easily described 
when divided into smaller segments. For this purpose, a 
series of stations may be established at regular intervals 
along the property or reference lines. 


Figure 3-3. Electronic surveying equipment helps ensure 
accuracy when measuring distances and elevations on 
large construction sites. 


Straight property or reference lines are indicated us- 
ing compass directions and distances from recognized 
points. For example, a reference line may be described 
as N35*36'24" E 190.52’. This description indicates that 
the reference line between two particular surveying sta- 
tions is 35 degrees, 36 minutes, and 24 seconds east of 


a true north/south line and that the line continues in this 
direction for a distance of 190 feet and 52 hundredths of 
a foot. See Figure 3-4. Compass direction and distance 
are restated at the next point and between the next two 
surveying stations. 


2 


COMPASS AND DISTANCE 
INFORMATION 


Figure 3-4. Straight property or reference lines are indi- 
cated on site plans by a compass reading and a distance 
dimension. 


Curved property or reference lines are described in 
terms of change in compass direction, length of the radius 
for calculating the amount of curvature, and length of the 
curved segment. For example, a notation of A= 99325” В = 
1800.02’, L = 300.00’ is shown оп а site plan. See Figure 3-5. 
The delta sign (A) indicates the change of compass direction, 
the R indicates the length of the radius of the curve, and the 
L indicates the length of the arc section. In the example, the 
compass direction changes by 9 degrees, 32 minutes, and 5 
seconds. The length of the radius for calculating the amount 
of the curvature is 1800 feet and 2 hundredths of a foot, and 
the length of the curved segment is 300 feet between two 
surveying stations or other reference points. 


C= 


The electronic distance measurement fea- 
ture of a total station instrument provides 
accuracy to within .0017. 
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СУ 
CURVATURE 27: 


Figure 3-5. Curved property or reference lines are 
described in terms of change in compass direction, length 
of radius, and length of curved segment. 


Site Layout 

Legal boundaries and monuments serve as starting points 
for the remainder of the site layout. The existing grade of 
the property is measured. Building and reference lines for 
new construction are established. Easements and right-of- 
ways are located as noted on the site plans. 

A clear layout of an entire site may not fit on one draw- 
ing sheet if the building and/or property are large. A match 
line may be shown on the working drawings to act as a 
reference line between individual sheets. A match line is 
an aligning mark on a print that is used when a drawing is 
too large to be contained on one sheet. See Figure 3-6. 


John Deere Construction & Forestry Company 


Operating engineers must possess printreading skills to properly 


excavate and grade a construction site. 
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Figure 3-6. Two or more site plans may be easily ге- 
lated to each other with the use of match lines. 


Topographic Description. Property elevations are indi- 
cated by a series of contour lines. Contour lines may be at 
1 or 2’ intervals in elevation, depending on the severity of 
the slope of the property. Each contour line has a number 
along its length indicating the elevation along that line. See 
Figure 3-7. Existing contours are indicated with dashed 
lines; finished contours are indicated with solid lines. 
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Figure 3-7. Site topographical information is shown with 
contour lines indicating the elevations. 


Building Lines. Site plans provide the dimensions for 
locating a new building on a property. During surveying 
operations, reference stations are placed on the property. 
Building layout proceeds from these stations. The stations 
may be in the form of a building reference corner or line 


and are established by surveyors for use throughout the 
entire construction project. 


Utilities. Information regarding utilities shown on site 
plans includes locations for electrical connections, electri- 
cal light standards, natural gas piping, water supply pip- 
ing, fire hydrant(s), stormwater and wastewater drainage 
piping, and telephone cable. See Figure 3-8. Locations 
of existing underground utilities, such as electrical wir- 
ing and piping, are based on prior surveys or information 
provided by utility companies. Underground utilities are 
commonly indicated with a dashed line or with a solid 
line that is broken for placement of a letter indicating 
the type of utility. For example, a solid line with a “W” 
indicates the location of a water pipe. Identifying the 
locations of utilities before excavation will help to pre- 
vent accidents involving severing of existing utility lines. 

The width and location of utility easements are indicated 
on site plans. An easement is a strip of land, commonly 
along the perimeter of property lines, that is used for place- 
ment and maintenance of utilities. 
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Figure 3-8. Existing underground utility locations are 
indicated with dashed or solid lines and letters noting the 
type of utility service. 


SITE PREPARATION 


Site plans contain extensive information about the sitework 
that must be completed before the construction process is ` 
begun. Soil engineers determine the bearing capacities and 
quality of the strata below grade level. Operating engineers 
grade, remove, add, and compact the soil to prepare it for 
new construction. Underground drainage systems are laid 
out and installed. 

The general contractor and construction manager use 
the site plans to lay out the entire construction area. The 
location for positioning construction equipment and stor- 
ing materials is based on information shown on the site 
plan. Temporary construction trailers are located where 


they will not interfere with construction. Staging areas 
for delivery of materials must be determined. Areas on the 
building site where concrete is to be placed must be made 
accessible. Accessibility must be provided for cranes where 
large members are to be lifted into place. Removal of the 
appropriate trees and shrubs and protection of the trees and 
shrubs that are to remain must be planned for. 


Soil Engineering 

Soil engineers analyze samples taken from the building 
site. See Figure 3-9. The composition of each sample is 
determined. A report from the soil engineer to the owner 
and architect describes the various materials below the sur- 
face at specific points on the construction site. Determining 
the composition of subsurface materials provides valuable 
information for structural engineers when designing foun- 
dation systems. Structural engineers calculate the live and 
dead loads that the structure places on the bearing strata at 
the building site. This loading information is compared to 
the soil engineer samples to determine the steps necessary 
to ensure that the footings and foundation provide adequate 
support. Subsurface information is also used by various 
contractors bidding on drilling or excavation work. 

Test Boring. A soil engineer determines the layout for test 
boring at the building site. A core drill is used to drill holes 
into the earth at these predetermined points to extract a core 
sample. The core sample evaluation includes measuring the 
depth of the various layers of soil, rock, and other subsur- 
face materials and analyzing the layers for composition. 
See Figure 3-10. Test borings are often made to determine 


ги 


Figure 3-9. Core samples are taken and analyzed to 
determine the bearing capacities of the soil on the build- 
ing site. 
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the depth at which solid bearing strata can be reached. The 
locations of the test boring holes may be shown on a site 
plan or included on an additional drawing provided by the 
soil engineering firm. 
Subsurface Materials. Many types of materials are found 
underground, including rock, decayed rock, loose rock, 
boulders, gravel, sand, clay, silt, and soil. Solid rock is typi- 
cally considered to provide stable bearing for a foundation. 
Decayed rock may be compact and hard or fully decayed 
and soft. Loose rock is rock that at one time became 
detached from the rock layer in which it was originally 
formed. Boulders are rocks that have been transported by 
geological action from the site of their formation to their 
current location. Gravel is composed of pieces of rock 
smaller than boulders and larger than sand. Sand is classi- 
fied as fine, medium, or coarse based on grain size. Clay 
is a mixture of silica, alumina, and water that expands and 
contracts greatly based on water volume. Soil is measured 
for its depth at the site and its amount of compaction. 
Other nongeologic materials may be discovered, such 
as abandoned foundations, wells, caves, and tunnels. Each 
presents different foundation design requirements for the 
engineer and architect. 


Interlocking sheet piling may be installed as shoring in large and 
deep excavations. 
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Figure 3-10. A careful study of soil test results provides information about subsurface materials. 


Hazardous Materials. Soil analysis may indicate the 
existence of hazardous materials on a construction site. 
Hazardous materials may include solid waste, toxic chemi- 
cals, and radioactive waste. The Environmental Protection 
Agency (EPA) has identified specific hazardous materials 
and classified them according to corrosivity, ignitability, 
reactivity, and toxicity. Special remediation processes must 


be taken to contain or safely remove hazardous materials 
when they are encountered. Some hazardous materials are 
isolated using containment structures, where the materi- 
als are collected into an isolated area protected from the 
elements and removed from human contact. For smaller 
amounts of hazardous materials, the soil and contaminants 
may be loaded into drums or other containers and sealed 


for removal to larger or safer containment areas. Remedia- 
tion processes require approval and licensing by the EPA 
and any applicable local or state departments of natural 
resources. Tradesworkers involved in the removal and 
containment process must follow guidelines relating to 
personal protective equipment for hazardous materials. 

Information indicated on site plans that relates to haz- 
ardous materials includes the location(s) of contaminated 
soil areas and locations for installation of geotextiles and 
groundwater monitoring wells. See Figure 3-11. Geotex- 
tiles are sheets or rolls of material that stabilize and retain 
soil or earth in position on slopes or in other unstable 
conditions. Geotextiles divert groundwater away from 
contaminated areas to keep hazardous materials from leech- 
ing into drinking water supplies. Groundwater monitoring 
wells enable regular checks of the subsurface water and 
ensure lack of contamination. 


HAZARDOUS WASTE 
LOCATION 


Figure 3-1 1. Site plans indicate the location and plans 
for containing or removing hazardous materials on a 
building site. 


Earthwork 


Earthwork is digging and excavating operations. Various 
plan views and sections provide information regarding 
earthwork. Contour lines indicate the grading required for 
placement of new construction including buildings, paved 
areas, landscaping, and drainage. 

Layout. Existing and planned elevations are shown on site 
plans using contour lines. See Figure 3-12. Dashed lines 
represent existing elevations while solid lines represent 
planned elevations. Surveyors lay out and mark elevations 
at several points on the building site following the eleva- 
tions and slopes indicated on the site plans. Elevation stakes 
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are marked with elevations and measurements for use as 
guides for operating engineers. Operating engineers refer to 
the markings on the layout stakes to determine the amount 
of cut and/or fill necessary. It may also be necessary to 
refer to architectural and foundation plans to determine the 
depth of excavations for foundations, footings, and piers. 
Additional layout information for subsurface piping may 
be found on the mechanical prints. 
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Figure 3-12. Existing and planned elevations are shown 
on site plans using contour lines. 


Grading. A variety of excavation equipment, including 
drilling machines, backhoes, bulldozers, and scrapers, may 
be required to excavate and move earth and rock around the 
construction site. The excavation equipment used depends 
on the size of the site and the types of earth or rock to be 
moved. Depending on the soil type and surface condi- 
tions, it may be necessary to control the amount of dust 
created and to minimize soil erosion during grading. The 
proper finish elevations and amount of compaction must 
be obtained where soil is the primary surface and subsur- 
face material. Failure to fully compact soil may result in 
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settling, which can change finish elevations. Sheepsfoot 
compactors and rollers are used to compact surface and 
subsurface materials. See Figure 3-13. The slope of the 
finish grade is often indicated as a percentage. For example, 
a 2% grade indicates a change in elevation equivalent to 2’ 
over a distance of 100’. 


Figure 3-13. Proper compaction of layers of subgrade 
materials is achieved using a sheepsfoot compactor. 


In some situations, blasting may be required to loosen 

rock. See Figure 3-14. To achieve this, a series of holes is 
drilled into the rock layers at regular intervals and explo- 
sive charges are carefully placed in the holes. The spacing, 
number of holes, and amount of explosives in each hole is 
determined by an analysis of the type and strength of the 
rock. After blasting, the loose rock is removed using the 
appropriate excavating equipment. 
Stormwater Erosion Control. During excavating opera- 
tions, large quantities of loose soil are exposed, which can 
be washed by rain into surrounding creeks and water sup- 
plies. Federal and state requirements define measures that 
must be taken to prevent stormwater and silt runoff. Based 
on the requirements, a stormwater pollution prevention 
plan must be developed and implemented for construction 
sites. A stormwater pollution prevention plan (SWPPP) is 
a written plan detailing the pollution control measures that 
will be taken on a construction site to prevent stormwater 
and silt runoff. 

A sediment containment system is outlined in a storm- 
water pollution prevention plan, including barriers, drain/ 
inlet protection, and other nonstructural items. A silt fence 
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is а barrier used to contain soil sediment that consists of 
geotextiles or straw bales secured in place with wood or 
metal stakes. See Figure 3-15. Silt fences and other barriers 
slow the flow of stormwater as it runs off the grading site 
and cause soil sediment to settle and become trapped. 


Figure 3-14. Controlled blasting loosens rock by using 
explosive charges placed below ground level. 


Silt fences must be checked frequently during excava- 
tion operations to ensure no breaks have developed that 
would allow stormwater to run off the site unimpeded. 
Drain/inlet protection consists of straw bales or rock bar- 
riers that divert soil sediment away from drains and inlets 
while allowing stormwater to enter the drainage system. 
In some situations, landscaping fabric may be wrapped 
around a drain or inlet opening to allow only stormwater 
to enter the drainage system. Nonstructural components 
of a stormwater pollution prevention plan may include 
temporary vegetation, mulch, drainage channels, or rock 
or stone structures. 
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Figure 3-15. Stormwater pollution prevention plans typi- 
cally require silt fences around the perimeters of construc- 
tion sites. 


Drainage Systems 


Methods and materials for the removal of surface water 
and wastewater are indicated on site plans, including 
surface drainage plans, catch basins, trenches, piping, and 
geomembranes. 

Storm Drainage. The flow direction of surface water into 
drainage systems is shown on site plans. Proper finish grade 
elevations are designed to channel water away from build- 
ings and into surface drains. Catch basins and connecting 
pipes are some of the first items installed on a building 
site. A catch basin is a reservoir or tank in a surface water 
drainage system that is used to obstruct the flow of objects 
that will not readily pass through a sewer while allowing 
surface water to freely flow. Locations and elevations of 
catch basins are indicated on site plans. See Figure 3-16. 
Catch basin information includes the elevation at the rim, 
elevation at the bottom of inlet pipes, and the slope of inlet 
and outlet pipes. The invert elevation is the inside elevation 
at the bottom of the inside flow line of a pipe. Slopes are 
commonly indicated as the percent of grade. Excavation 
for the installation of catch basins and piping is based on 
the provided elevations. 

Catch basins and their connecting pipes are commonly 
made of precast concrete. Details for catch basins are 
included as part of the prints and provide dimensions and 
material information. Support materials for catch basins 
include cast-in-place concrete and gravel. Proper compac- 
tion of subsurface materials is required to ensure that catch 
basins and pipes maintain their designed elevations. The 
design and material for surface grates is also part of the 
details. See Figure 3-17. 
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Figure 3-16. Surface water on a building site is chan- 
neled into catch basins at regular intervals 
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Two types of surface water drainage sys- 
fems are open and closed systems. Open 
systems, commonly used in less populated 
areas, consist of = culvert that directs sur- 
face water toward a ditch, swale, or pond. 
Closed systems, commonly used in more 
populated areas, consist of pipes, catch 
basins, and inlets. 


Where roof drains are included in the stormwater 
drainage plan, elevations for the connections of the 
roof drainage piping to underground piping are indi- 
cated. The diameters and type of pipe may also be shown. 
Waste Drainage. A partial site plan may be provided as part 
of the mechanical prints indicating the location of the con- 
nection of the drainage systems to existing stormwater and 
wastewater utility pipes. Additional information about waste 
piping for a structure is included on the mechanical prints. 


FINISH 


Toward the completion of the construction project, site 
plans are used to obtain information about surface finishes. 
After the majority of the building is constructed, the sur- 
rounding areas must be finished to provide the appropriate 
access and landscaping. Streets, parking lots, walkways, 
and curbs are detailed on the site plans. Landscaping loca- 
tions and materials may also be part of site plans. 


of the building is constructed. 


John Deere Construction & Forestry Company 
Finish excavation and landscaping are performed after the majority 
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Figure 3-17. Catch basin details are included in the part of the site plans pertaining to site drainage. 


Driveways 


Access to a building is commonly provided by vehicular- 
access driveways. The widths and locations for placement 
of vehicular-access driveways are indicated on the site 
plans. See Figure 3-18. 
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Figure 3-18. Driveway locations on site plans include 
the compass direction of the centerline, station location, 
length, and width. 


Driveway Paving. Common paving materials for driveways 
include asphalt and concrete. The design of the paved areas 
depends on their planned usage. Driveways designed to with- 
stand heavy loads require additional reinforcement and are 
typically thicker. Details in the site plans indicate the surface 
and subsurface paving materials required. Suitable pavement 
performance requires proper compaction of the subgrade, 
installation and compaction of structural fill materials, and 
application of surface materials. See Figure 3-19. 

The proper pavement slopes, elevations, and dimen- 
sions are required to ensure proper drainage and accessibil- 
ity. Site plans indicate elevations to the top edges of paved 
areas and the percentage of slope. For irregularly shaped 
paved areas, a schedule of paving designs and curvatures. 
may be provided on the prints or in the specifications. 
A parking layout plan indicates the size and number of 
parking spaces provided in each paved area. Painting and 
signage in the paved parking areas are also shown. 
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Figure 3-19. Section details of pavement provide infor- 
mation regarding the thicknesses and materials for each 
layer. Parking lot slopes and elevations are indicated with 
a series of perimeter points, percentage slopes, and drain 
point lines. 


Driveway Curbs. Various curb designs may be used, 
depending on the need to match existing curbs or protect 
against damage in heavy-usage conditions. 

Site plans indicate where existing curbs must be 
removed to provide for new driveways. Details on the 
site plans show the design and materials for curbs. See 
Figure 3-20. 


Mechanical slipforming equipment is com- 
monly used to form curbs and gutters. 
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Figure 3-20. The amount of exposure and radius de- 
signs for curbs are provided on details. 


Walkways 


Paved walkways are made of many different materials and 
in many different designs. The proper layout and finishing 
of walkways is indicated on the site plans. Specifications 
for walkways include dimensions, finish, width, length, 
and direction. See Figure 3-21. 

Walkway Paving. Walkways must be finished in a manner 
that provides for ease of walking and prevention of slip- 
page. Cast-in-place concrete, precast concrete, and asphalt 
are commonly used for walkway materials. As with paved 
areas, details on site plans provide subsurface and surface 
finish information. 


COMPASS 
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Figure 3-21. Walkway locations on site plans include 
the compass direction of the centerline, length, and width. 
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Walkway Curbs. Where walkways and paved areas meet, 
various curb and ramp designs that minimize tripping and 
provide handicapped access are used. See Figure 3-22. 
Special curbing around walkways near planters or grassy 
areas may be necessary. 
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Figure 3-22. Sloping ramps provide a transition and 
safe access from paved driveways to walkways. 


Portland Cement Association 
Walkway layout and finish are indicated on the site plans. 


Security 

Many commercial buildings require special security instal- 
lations to control access to buildings by vehicular traffic. 
These security installations are designed to provide autho- 
rized access to the building. Security installation locations 
are shown on site plans and may include bollards, vehicle 
barriers, or traffic directional devices. See Figure 3-23. 
In addition, guard structures may be required for highly 
secured locations. A variety of precast concrete barriers 
and metal fences may also be installed as temporary or 
permanent vehicle barriers. 

Bollards. A bollard is a metal post, reinforced stone 
post, or concrete-filled metal post placed in a manner 
that inhibits vehicular traffic. Bollards may be permanent 
or temporary. Permanent bollards commonly consist of 
steel pipes placed in a concrete foundation and filled with 
concrete. Temporary bollards are equipped with locking 
devices that allow for retraction or removal when neces- 
sary. Bollard spacing across walkways or other vehicular 
traffic areas is designed to prohibit vehicular access but 
allow for pedestrian access. 


Vehicle Barriers. Gate arms and lift or crash gates are 
common vehicle barriers for driveways. Gate arms are 
wood, metal, or fiberglass members that are supported 
at one end and pivot between the vertical and horizontal 
positions to control the flow of traffic. Lift and crash gates 
are thick steel plates that allow for vehicular traffic when 
retracted but are physical barriers when raised into posi- 
tion. An underground mechanical pit is installed to house 
electrical or hydraulic systems that raise and lower the 
steel plates as required. 


Traffic Directional Devices. Traffic directional devices are 
low-profile retractable devices that pivot along one edge 
to control the flow of traffic. The face may be solid metal, 
or spikes or teeth may be included in the design. Traffic 
directional devices are typically used in conjunction with 
a gate arm and signal light. 


1. l 


Architects using the philosophy of crime 
prevention through environmental design 
(CPTED) specify a combination of design 
and security installation devices to provide 
security for buildings requiring site security. 
Security installation devices used to in- 
crease site security include bollards, vehicle 
barriers, traffic directional devices, security 
lighting, and signage. 
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Security Installations 
‚ Figure 3-23 
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Figure 3-23. A variety of security installations may be located on a building site. 
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Landscaping 


Many local building codes require that a certain amount of 


landscaping and impervious (green) space be provided on 
new construction projects. The paving portion of the site plan 
provides the dimensions and locations for planters and open 
areas. Landscaping plans provide information about the types 
of plants, planting methods, and final surface treatments. 

If an irrigation system is to be installed, landscaping 
plans will indicate the locations and types of sprinkler 
heads and piping. See Figure 3-24. Details show pipe con- 
nections, valve boxes, and sprinkler head details. Locations 
for exterior signage may also be shown on details or on the 
topographical portion of a set of site plans. 
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PLANT SCHEDULE 


Plants. Various types of trees, shrubs, and ground cover 
are indicated on landscaping plans. Existing plants at 
the building site are noted as to whether they are to 
be left in place or removed. A plant schedule may be 
included, providing the scientific name, common name, 
and size of each type of plant along with the location 
and number of each plant. See Figure 3-25. Details 
may be included showing the planting methods and 
materials to be used, including the depth of planting, 
soil modifications, and mulch. 

Open Areas. Unpaved and unlandscaped areas are sodded 
or seeded for grass or left in their natural state. Treatment 
of these areas is indicated on the landscape plans. 
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Figure 3-25. A plant schedule may be included as part of the landscaping plans. 


Name 


Sitewark 


REVIEW Questions 


6. 


Z. 


15. 


Date 


Site plans include topographical and paving information. 


Four pieces of information given for landscape materials, such as trees, are 
scientific name, common name, size, and к 


Surveyors аге licensed to practice land surveying. 
A match line on site plans pertains to utility connections. 


A typical scale for site plans is 1” = — _ 
А. 1” 
B. 1 
СОО 
022250: 


Contour lines are commonly placed at 5’ intervals for large commercial 
construction projects. 


is a mixture of silica, alumina, and water that expands and contracts 
greatly based on water volume. 


Test borings aid in determining the depth of solid bearing strata. 


The _ hos identified specific hazardous materials and classified them ac- 
cording to corrosivity, ignitability, reactivity, and toxicity. 


Operating engineers consult site plans to determine the depth of excava- 
tions required for piping. 


A notation of a 5% grade over a distance of 50” results in an elevation 
change equal to ___. 


Wastewater utility connections are included on the mechanical prints. 
Walkway location may be indicated by compass direction. 


Township boundaries are laid out from _ . 
A. street intersections 
B. principal meridians 
C. property lines 
D. centerlines 


are sheets or rolls of material that stabilize and retain soil or earth in 
position on slopes or in other unstable conditions. 
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16. 


17. 
18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


Soil engineers determine — . 
A. elevation readings 
B. subsurface conditions and bearing capacities 
C. landscaping layout 
D. overall construction site layout 


The abbreviation “EDM” refers to. . 


Water quality around hazardous material areas is checked with — . 
A. catch basins 
B. monitoring wells 
C. geotextiles 
D. soil analysis 


An invert elevation applies to . 
A. finish grading 
B. initial surveying readings 
C. foundation and footing elevations 
D. catch basin piping 


A notation of $32°24’45”W 50.45’ on a set of site plans is interpreted as 
a curved line 32°24’5” west of a north/south line for a distance of 50.45’. 


A notation of A= 12945732” В = 48’, L = 18.25” is interpreted as a line at 
12245732” with a radius of 48’ for a distance of 18.25’. 


Tradesworkers involved in the removal and containment of hazardous mate- 
rials must follow guidelines related to _ for hazardous materials. 


A(n) — isa written plan detailing the pollution control measures that will 
be taken on a construction site to prevent stormwater and silt runoff. 


A(n) ___ is a sediment containment structure of geotextiles or straw bales 
secured in place with a series of stakes. 


А(п} _ is a metal, reinforced stone, or concrete-filled metal post placed in 
a manner that inhibits vehicular traffic. 
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Contour Lines 
1. Existing contour line 
2. Planned contour line 


3. Existing elevation 


4. Planned elevation 
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Refer to SIRTI project (Sheets 3 to 8). 


74 1. The foundation walls are __ ” below the outlets where catch basins empty 
into the Spokane River. 
(1) F 2. The east building line is at compass direction N41°0’1 27E. 
(p F 3. A temporary construction fence 7 placed around the entire building site. 
C | 4. Catch basin #5 empties m Үн 


беп exposed rock area 
. the river bank 

C. catch basin #6 

D. the east parking lot 


(y F 5. Riverpoint Boulevard is 100’ wide. 
(7) F 6. There are fur surface water drain outlets into the Spokane River. 
(7 F 7. Most of the details referred to on Sheet 11.1 are included on Sheets 1.7 
and 1.8. 
` 5 
^ 8. The width of the utility easement is __’. 
Ч СР 9. The size of a typical parking space is 8-0” x 19-07, 
CD F 10. Catch basin pipe #1 changes elevation by 174" for each 10’ of linear 
length. 
T (> 11. The five boxes in the lower left corner of Sheet 11.2 indicate paved areas 
for river overlooks. 
(1) F 12. A 12 high chain-link fence is to be installed around the future cooling tower. 
Чэ. 13. Drain pipes in the three depressed 208 drainage areas along the river are 
a? precast concrete 
B. 2” PVE 
C. clay tile 
D. perforated 
T (y 14. Stairs descend from Riverpoint Boulevard to the flagpole on the west side of 
the SIRTI building. 
(p F 15. The controller for the irrigation system is placed near the cooling tower. 
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Ó 


16. 


17 


19 
20. 


21 


22 


23. 


24. 
25 


26. 


27 


28 


29 


The width and length of curb ramps аге __. 
А. 3’ x 6’ 
B. 4' x ó' 
С SEL 
О. 4’ x 8’ 


All of the irrigation system equipment is "Weathermatic" or approved equal 
unless otherwise noted. 


The irrigation system is winterized using compressed air to blow all water 
out of the piping. 


Structural fill on geotextiles is compacted to 10076 bearing capacity. 


The typical width of the riverside walk is _ . 
А. 10-5” 
ВЛЕ 
С Е 
D. 20-11.05” 


А concrete curb is placed between the asphalt pavement and soil areas 
along the river. 


The stone walk in alternate 8 is __’ wide. 
А. З 
B. 4 
C.8 
D. 11 


In contaminated soil areas, geotextiles continue horizontally under the foot 
ings for a distance of 2’. 


The natural stone paving is granite. 


All reinforcing steel used in the wing walls for the river catch basin outlets is 
5%” in diameter. 


— new fire hydrants are to be installed. 
A. Two 
B. Three 
C. Four 
D. Five 


The foundation is ___ from the property line at its closest point. 
А. 25” 
В. 60-3” 
C. 95-4” 
D. 100” 


The scale of the Layout/Dimension Plan included оп Sheet 11.1 is 1” = 
А. 3070” a 
B. 40-0” 
C. 50’-0” 
D. 100-0” 


The storm sewer line is “іп diameter. 


30. 


3 


32. 
33. 


34 


35 
36. 


37. 
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The spacing of the contour lines on the Site Topo map is __. 
А. 1’ 
B. 2’ 
©. F 
D. none of the above 


Irrigation piping through the Riverpoint Boulevard divider strip is — . 
A. polyvinyl chloride 
B. concrete 
C. copper 
D. none of the above 


The bollards along the river walk improve drainage. 


The top surface of the walkway, which runs the full length of the property 
along the river, is . 

A. gravel 

B. asphalt 

C. concrete 

D. natural stone 


The primary backfill material in the 208 swale sections along the Spokane 
River is — . 


The abbreviation “СРМ” on Sheet 11.4 represents __. 


The dashed lines on Sheet L1.2 underneath the southwest walk and drive- 
way indicate . 

A. electrical lines 

B. drainage pipe for catch basins 

C. parking lot striping areas 

D. sleeves for irrigation piping 


The planting area at the intersection of Trent Avenue and Riverpoint Boule- 
vard is irrigated Бу __ fixtures. 

A. No. 420 shrub spray 

B. No. PK50 lawn spray 

C. No. 310 strip spray 

D. No. 8024 riser 


The distance from the south SIRTI building line to the northernmost edge of 
the east parking lot is _ . 


For alternate 8, the irrigation plan must be modified because the sprinkler 
heads . 

A. need to be larger 

B. are covered by concrete steps 

C. need additional piping 

D. are replaced by a different system 


The depth of the structural fill beneath the north SIRTI footing and founda- 
tion. . 

A. is 6" minimum 

B. is 12" minimum 

C. is 24" minimum 

D. varies 
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41. The inside horizontal dimension for catch basins is ___. 
. 4’ square 
Б. 2 хай 
C. 4’ in diameter 
D. 5’ in diameter 


42. There are __ groundwater monitoring wells installed on the SIRTI site. 


43. Posts supporting the bench on the river walk are __. 
A. painted black steel 
B. stainless steel 
C. aluminum 
D. stained wood 


44. The parking lot island planting areas are ___’ deep. 
A. 1 
B. 2 
2 
D. 4 


45. The centerline of Riverpoint Boulevord between point N10000.00/E 
10000.00 and N9621.251/E10436.649 is — 'long. 


46. The total number of parking spaces is _ . 


А. 75 

В. 106 ‹ 44 

C. 128 22 
D. 220 12 


47. Both temporary benchmarks are on the south side of the property. 


48. The elevation of the finish grade surrounding the lowest stairway landing 
closest to the river is 7. 
A. 1902 
B. 1904 
C. 1906 
D. 1908 


49. The abbreviation "I.E." used on the Site Topo map represents — . 
A. internal electric line 
B. interim excavation 
C. invert elevation 
D. interior elevation 


50. The elevation of the highest point on the property is _ 7. 


51. The minimum depth of the irrigation line along Riverpoint Boulevard is _ 7. 
А. 8 к” 
В. 18 
С-24 
D. 30 


52. The elevation at the top of the exposed rock wall at its closest point to Trent 
Avenue is ___” 
А. 1902.5 
В. 1904.5 
С. 19090 


О. 1753 
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53. 
54 
55. 


57. 


58 


59. 


60. 


Catch basin #9 is located east of the cooling tower. 
The irrigation lines around the SIRTI building sign аге __ ” in diameter. 


Planting areas require either burlap or geotextiles. 


The finished topsoil in the contaminated soil areas is. “ thick. 


The primary reference point for elevations and distance on the SIRTI build- 
ing is м ће _ corner. 

A. southeast 

B. northeast 

C. southwest 

D. northwest 


The gravel base under curb ramps is __” thick. 


The rim elevation of catch basin #4 is ___ existing grade. 
A. approximately 2’-3” above 
B. approximately at 
C. approximately 2’-3” below 
D. none of the above 
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STRUC U 


7 Structural steel construction involves the use of steel members to 
construct the structural framework for a building or other structure. «4 
Structural steel is used in the construction of industrial buildings, 
storage structures, high-rises, and bridges. 
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STRUCTURAL STEEL CONSTRUCTION STRUCTURAL STEEL CONSTRUCTION 
Structural steel construction involves the use of light to эгнээ 

heavy steel members to construct the structural framework Varying engineering requirements and job site conditions create 
for a building or other structure. Light steel members may the need for several structural steel construction methods. Four 
be used in the construction of industrial buildings and stor- general structural steel construction methods are beam and 
age structures. Heavy beams and truss assemblies are used column, long span, wall bearing, and pre-engineered metal 
to construct high-rises and bridges. Steel may be used as building construction. Erection plans provide information 
the sole material for the framework or it may be combined for proper placement of steel members for each structural 
with other construction materials such as masonry or re- steel construction method. 


inforced concrete. 

Several construction operations are common when using 
structural steel. A structural engineer determines the steel to 
be used and sizes and shapes of steel members required based 
on the loads that will be imposed on the structure. Structural 
steel members are then fabricated according to shop draw- 
ings at a fabrication facility. The structural steel members are 
transported to the job site where the members are unloaded, 
or shaken out. Shaking out is the process of unloading steel 
members in a planned manner to minimize moving of mem- 
bers during erection. Structural steel members are lifted into 
place with various lifting equipment. See Figure 4-1. Struc- 
tural steel members are erected, braced, and secured together 
to create the structural framework. This framework is covered 
with the materials for floors, walls, and roofing. 


vape waar a 


Occupational Health and Safety Administra- 
tion (OSHA) 29 CFR 1926 Subpart R- Steel 

Erection provides information regarding the 
safe erection of structural steel on a job site. 


sS 


Figure 4-1. Structural steel members are erected, braced, 
and secured together to create a structural framework. 
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With each method, the proper handling, lifting, and 
placement of steel members are essential. Develop- 
ments in lifting technology allow extremely heavy loads 
and large members to be lifted safely. Knowledge of 
safe rigging procedures and crane capacities ensures 
that structural steel members are erected efficiently and 
safely. Tradesworkers working at heights of over 10’ 
must take proper precautions, tying-off with personal fall 
protection equipment in accordance with Occupational 
Safety and Health Administration (OSHA) regulations. 


Beam and Column Construction 


The most common structural steel construction method 
is beam and column construction. Beam and column con- 
struction is a structural steel construction method consist- 
ing of bays of framed structural steel that are repeated to 
create large structures. See Figure 4-2. A bay is the space 
between the centers of adjacent columns along exterior 
walls. Steel columns are erected over foundation members 
consisting of a series of footings, foundations, piers, or 
pilings. The columns are set onto the foundation members 
and secured with anchor bolts and plates. 

Horizontal steel beams and girders are fastened to the 
columns. Steel angles attached to the columns form a seat 
for the beams, or the angles may be attached to beams 
that are then bolted to columns. Tie rods, channels, and 
other braces stabilize the structure. Joists and purlins are 
placed between the columns and beams to complete the 
structural framework. 


/- COLUMN 


Republic Steel Corporation 
Figure 4-2. In beam and column construction, beams 
and girders support floor and roof loads and distribute the 
loads to the vertical columns. 


Long Span Construction 


Long span construction is a structural steel construction 
method in which large girders and trusses constructed of 
large horizontal steel members are fastened together (built 
up) to span large areas. In long span construction, a series 
of built-up girders and trusses is used for spanning large 
areas without the need for excessive intermediate columns 
or other supports. See Figure 4-3. Long span construction 
is commonly used for structures such as bridges and large 
arenas. In bridge construction, large girders and beams 
span between bridge abutments, piers, and other supports. 
Concrete or steel decking is supported by large structural 
steel members. Details and shop drawings indicate the 
arrangement of the various angles, channels, and other 
members used to construct girders and trusses. 


Per OSHA 29 CFR 1926.760- Fall Protection, 
tradesworkers involved in securing to- 
gether structural steel members must have 
completed specialized connector training. In 
addition, at heights over 15' and up to 30: 


above а lower level, tradesworkers must 


 — Г Е EL i - 
Бе provided with a personal fall-arrest 


Appropriate personal fall-arrest equipment must be used by trades- 
workers engaged in steel erection activities with an unprotected 
side or edge more than 15’ above a lower level. 


system, and wear 


necessary to be able to be 


Figure 4-3. In long span construction, long distances are 
spanned with built-up structural steel girders and trusses. 


Wall Bearing Construction 


Wall bearing construction is a structural steel construction 
method in which horizontal steel beams and joists are sup- 
ported by other construction materials such as masonry and 
reinforced concrete. Structural steel members span floors 
and roofs between masonry or reinforced concrete walls. 
The masonry or concrete walls support the vertical loads and 
the structural steel beams and joists support the horizontal 
loads. See Figure 4-4. Bearing base plates installed on the 
masonry or reinforced concrete walls provide proper load 
distribution where the steel members rest on the walls. 


Pre-Engineered Metal Building 
Construction 


Pre-engineered metal building construction is a struc- 
tural steel construction method consisting of prefabricated 
structural steel members including beams, columns, girts, 
and trusses. The width of pre-engineered metal buildings 
ranges from 10’ to 360’. Basic types of pre-engineered 
metal buildings include rigid frame, beam and column, and 
truss frame. See Figure 4-5. Interior columns are erected as 
indicated on the erection plans. Lengths of pre-engineered 
metal buildings are based on the number of bays. Bays vary 
in length from 18’ to 30’. Pre-engineered building manu- 
facturers use specialized systems of fasteners, braces, and 
rafters based on their particular product design. 


Figure 4-4. In wall bearing construction, horizontal 
steel beams and joists are supported by other construction 
materials such as masonry. 


Erection Plans 


Erection plans include working drawings that provide 
information about anchor bolt layout, plan views of the 
structural steel members at each floor level, sections, eleva- 
tions, and details that include steel member and component 
information and connections. See Figure 4-6. The number 
of drawings required and their complexity depend on the 
size of the structure and the amount of steel to be placed. 


Ñ m —9 


Cranes used in steel erection must be visu- 
ally inspected prior to each shift by a com- 
petent person. 


On multistory structures, perimeter safety cables must be installed 
at final interior and exterior perimeters of the floors as soon as the 
metal floor decking has been installed. 
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Pre-Engineered Metal Buildings 


Figure 45 2 


Description Common Widths 


Rigid frame, high profile 


Rigid frame, low profile | 40710 120” 


Rigid frame, one-way slope - en ] 20’ to 80” 
Beam and column, one interior column +" E 80' to 120” 
Beam and column, two interior columns T ғ, | 420’ to 180’ 


Beam and column, three interior columns = тта E e 160' to 240’ 


Truss frame with straight columns 


Figure 4-5. Pre-engineered metal buildings consist of prefabricated structural steel members including beams, columns 
girts, and trusses. y } 
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FOR BRACING INFORMATION 


REFER TO DWG 03. CROSS BRACING 
= 7 
17 ! 
Ww 7 
Y 
2 
19 | 
y N 
7 NM 


CLOSE-UP 
NO.2 


FOR BASE CHANNEL 
INSTALLATION SEE 
DRAWING 1080235 


COLUMN 
SPACING 


UNIT 2 LEFT SW STRUCTURAL ELEVATION AT GRID 3.8 


Figure 4-6. Erection plans provide information regarding structural steel construction. 


Purposes. Structural steel erection plans are required to 
ensure that the proper steel members are placed in the 
specified locations. Erection plans provide directional 
information so structural steel members can be placed in 
the proper direction and relation to each other and ensure 
proper connections are made with other steel members 
and building components. Connection information in- 
cludes using bolts, welding, or other required fasteners. 


Format. Erection plans include the location of each struc- 
tural steel member, assembly information, dimensions, 
the number of steel components comprising a member, 
and any additional information needed for steel erection. 
Steel members are placed and oriented based on a letter 
and number grid shown on plan views. See Figure 4-7. 
The distances between grid lines are shown around the 
building perimeter on the erection plans. Columns, beams, 
girders, joists, and braces are identified according to the 
letter and number grid on the plan views. The letter and 
number grid system on the plan views is related to all other 
drawings, including elevations, details, and fabrication 
drawings. Uppercase letters denote the main structural 
members, such as “B” for beam or "C" for column. Low- 
ercase letters denote components, such as “b” for bracket. 

A plan view is provided for each level of the structure. 
For buildings, the plan view for the lowest level pro- 
vides anchor bolt information. The next level of the plan 


view indicates column and beam locations. Subsequent 
plan views indicate floor and roof decking placement. 
Elevations provide information about columns, beams, 
and exterior cladding. Various braces are also shown. 
Details provide connection and fastener information. 


NUMBERED 

GRID LINES DIMENSIONS 
BETWEEN 
GRID LINES 


Cp 


LETTERED 
GRID LINES 


Figure 4-7. A dimensioned grid of letters and numbers 
provides reference points on erection plans. 


STRUCTURAL STEEL MEMBERS 


Various types and grades of steel are used in structural steel 
construction including carbon steel, high-strength steel, high- 
strength low-alloy steel, corrosion-resistant high-strength 
low-alloy steel, and quenched and tempered alloy steel. See 
Figure 4-8. The most common type of steel used for struc- 
tural steel construction is classified by ASTM International 
as A36 and has minimum yield stress strength of 36,000 psi 
(pounds per square inch). The uses and applications of the 
various types of steel depend on the engineering require- 
ments for a particular structure. 

Structural steel members are manufactured to close 
tolerances to ensure accuracy to the specified dimensions. 
In addition, the chemical properties of the steel are con- 
stantly monitored during manufacture to ensure the finished 
product conforms to the strength requirements. 

Many steel shapes are required for the construction of 
a steel structure including wide-flange, S-shape, and HP- 
shape beams as well as C and Z channels, angles, tees, 
bearing piles, plates, flat bars, tie rods, and pipe columns. 
See Figure 4-9. A variety of symbols, letters, and numbers 
are used to indicate structural steel shapes on prints. 

A wide-flange beam is a structural steel member with 
parallel flanges that are joined with a perpendicular web. 
The intersection of the web and flanges is filleted. Wide- 
flange beams, indicated with the letter “W,” are specified 
by the nominal measurement outside of the flanges and the 
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weight per running foot. For example, a W14 x 34 beam 
measures 14” outside the flanges and weighs 34 Ib/ft. Wide- 
flange beam dimensions are included in steel construction 
manuals or supplier catalogs. 

An S-shape beam is a structural steel member with 
thickened parallel flanges that are joined with a perpen- 
dicular web. S-shape beams are also known as S beams 
or I beams. S-shape beams, indicated with the letter “S,” 
are specified by the nominal measurement outside of the 
flanges and the weight per running foot. For example, 
an 520 x 96 beam measures 20” outside the flanges and 
weighs 96 lb/ft. 

An HP-shape beam is a structural steel member with 
wide parallel flanges that are joined by a perpendicular 
web. HP-shape beams, indicated with the letters “HP,” 
are specified by nominal measurements outside of the 
flanges and weight per running foot. For example, an 
HP12 x 84 beam measures 12” outside the flanges and 
weighs 84 Ib/ft. 

A C channel is a structural steel member in which the 
outside of the flanges and web are perpendicular to one 
another, forming a “C” shape. The inner flange surfaces 
are at approximately a 16.67? angle to the outside of the 
flanges. C channels, indicated with the letter “С,” are speci- 
fied by the actual dimension outside of the flanges and the 
weight per running foot. For example a C12 x 30 channel 
measures 12" outside the flanges and weighs 30 Ib/ft. 


STRUCTURAL STEEL 


ASTM 


Steel Type 
ши дан Designation 


Minimum Yield 
Stress* 


Form Remarks 


Plates, shapes, bars, For buildings and general 
| sheets and strips, rivets, | structures; available in high 
| bolts, and nuts toughness grades Ч 


| For buildings and similar 
е. Plates, shapes, bars | construction - тив 


| Primarily for lightweight welded 
buildings and bridges 
| Lightweight, high toughness 
| available as shapes, i et buildings, с ч, and | 
plates, or bars - similar structures - 


| Plates, shapes, bars : 


| Several types; some 


* in KSI (1000 ib) 


4 Several types; some 
. | available as shapes, 
_ | others as plates 


Figure 4-8. Various types and grades of steel are used in structural steel construction. 
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COMMON STEEL SHAPES sss O 


Wide-flange 


| S-shape beam $15 x 42.9 
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Figure 4-9. A variety of steel shapes are commonly used in structural steel construction. Standard abbreviations and 
designations are included on erection plans to indicate structural steel members. 
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A Z channel is a structural steel member in which 
the flanges extend parallel from the web but in opposite 
directions. Z channels, indicated with the letter “Z,” are 
specified by the channel depth, flange widths, and web 
thickness. For example, a Z3 х 2546 x 21146 x Уз channel 
is 3” deep, has 21146” wide flanges, and is ¥4” thick. 

A steel angle is a structural steel member with an L- 
shaped cross section with equal- or unequal-width legs. 
Steel angles, indicated with the Z symbol, are specified 
by the width of the legs and the thickness of the legs. For 
example, a Z6 x 6 x % steel angle measures 6" along the 
back of each leg and is 7$" thick. 

A variety of steel designs is available to meet load re- 
quirements for columns, beams, girders, joists, braces, plates, 
or other building members. Factors in steel designs include 
the steel composition, shape, thickness, weight, and length. 
To prevent failure in case of fire, structural steel members may 
be coated with several different spray cement mixtures and 
may be encased in concrete, masonry, or gypsum. 


Columns 


Columns are the principle vertical load-bearing members 
in a steel structure. Columns are supported by and secured 
.to foundations or footings. Columns are typically the first 
members erected for beam and column construction. Shop 
drawings indicate the overall column height, spacing of 
holes for attaching beams and braces, column locations, 
steel angles to support beams, shear tabs for connections 
to beams and girders, and base plate information such as 
plate thickness and size. See Figure 4-10. 


Columns are the principal load-bearing members in a steel structure. 
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Figure 4-10. Shop drawings provide detailed informa- 
tion required for the fabrication of structural steel members. 


Architects and engineers use standard tables to de- 
termine sizes of structural steel members to be used for 
columns. M-, S-, or wide-flange shapes are commonly 
used for steel columns. See Figure 4-11. Structural steel 
columns may also be round steel pipe or square steel 
tubing where relatively light loads will be imposed. 
The size and design of the columns may be provided 
on a schedule and related details. The load require- 
ments for the column determine column size and design. 
Installation. Column locations are indicated on erec- 
tion plans using a grid of letters and numbers. Refer- 
ences to the letters and numbers identify each column. 
For example, a column located at the intersection 
of grid lines D and 2 is referred to as column D-2. 


3š— amana 


Routes for suspended loads must be 
planned fo ensure no tradesworker is 
required to work directly below the load 
except for workers making the initial 
connection of steel members or workers 
required to hook or unhook loads. 
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Figure 4-11. Columns are commonly constructed using М, S-, or wideflange shapes. 
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The design, size, and weight of each column may also 
be noted at the intersection of the grid lines. For example, 
a notation of W12 x 53 indicates a column made of a 
wide-flange beam measuring 12" outside the flanges and 
weighing 53 lb/ft. See Figure 4-12. A column schedule may 
also be provided with design, web, and weight information 
about each column. 

The nominal inside diameter and schedule (wall 
thickness) of the pipe is indicated for round pipe col- 
umns. For example, a round pipe column shown on 
prints as O 8 SCH 60 indicates an 8" diameter pipe 
column with schedule 60 wall thickness, in this case 
V?" For square tubing columns, the outside dimensions 
of the tubing and steel wall thickness are provided. For 
example, a print notation of 03 x 3 x % indicates a 3” 
square steel tube with 1⁄4” wall thickness. 

Anchor bolts and base plates are prepared prior to 
setting columns in place. When concrete for footings and 
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foundations is placed, anchor bolts for steel columns 
are installed in the concrete based on specific print 
dimensions for spacing and height. Templates may be 
installed over the anchor bolts and grouted in place 
to ensure exact locations and elevations for the base 
plates. Base plates are welded onto small columns at 
a fabricating shop. Large column base plates are set 
separately; columns are then erected and bolted or 
welded to the base plates. 

When erecting columns, the columns must be oriented 
in the proper direction to ensure beams and girders con- 
nect correctly. Columns are commonly marked with a 
directional indicator or other notation to ensure proper 
placement. For example, an “N” marked on one side of 
each column at the fabricating shop indicates that the 
marked side should face north. For multistory buildings, 
the floor on which the column is to be set may also be noted 
on the column. 
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Figure 4-12. Column locations are shown on erection plans with letter and number desianati Mic : 
Вов depiitandaveight (УА) істеуім Мн eni mber designations. Specific information 


Columns are rigged, lifted into place with a crane or 
other lifting device, and set onto anchor bolts. A hole 
may be provided in the web at the top of the column for 
attaching lifting hardware. Tall columns may require two 
or more structural steel members placed end to end, set in 
place individually, and secured together with splice plates. 
Splice plates are secured to the beams by using bolts and/or 
by welding. 

Columns are temporarily braced in position with guy 
wires and turnbuckles until beams and girders are secured 
in position. Elevations on erection plans provide informa- 
tion concerning elevations at the tops of columns or to 
connection points. The time and sequence for completing 
connections using bolts or by welding is determined by 
the size and design of the structure. 


Beams and Girders 


Beams and girders are horizontal structural steel members 
that support imposed loads and are commonly spaced more 
than 4’ OC. Girders are typically the heaviest horizontal 
members in a structure and support the loads of beams and 
joists. Structural steel beams include wide-flange beams, 
American Standard beams, girders, and lightweight beams. 

A “WF?” or “W” is used to indicate wide-flange beams 
on prints along with the nominal depth and weight per 
linear foot. See Figure 4-13. The actual depth of a wide- 
flange beam is greater than the nominal depth. The actual 
size depends on the flange and web thicknesses as well as 
the beam manufacturer specifications. American Standard 
beams, commonly referred to as I beams, are designated 
on prints with the letters “S” or “I.” The nominal and ac- 
tual sizes of American Standard beams are equal. Various 
lightweight beams are shown on erection plans with the 
letter “B” or “JB” for junior beams. 
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Figure 4-13. Wide-flange beams are identified оп erec- 
tion plans with the letters “УУ” or "WF." 


Wide-flange and I beams are specified in a similar 
standard format that includes the beam type, nominal 
dimension outside the flanges, and weight (in 16/8), and 
may also include the overall beam length. For example, the 
notation W12 x 29 x 18’-3” represents a wide-flange beam 
with a nominal web depth of 12”, a weight of 29 lb/ft, and 
a length of 187-3”. 

A shop drawing for beam fabrication shows the beam 
type, weight, length, cutouts to allow for intersection with 
other structural steel members, dimensions for all beam 
holes, and any required connecting angles. See Figure 4-14. 
A plan view and elevation may be necessary to provide all 
required beam fabrication information. 
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Figure 4-14. Structural steel beams are fabricated based on shop drawings. 
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Installation. Beam and girder sizes are provided on plan 
views of the erection plans. Beam sizes are noted along the 
grid lines. Beam and girder elevations are also noted. Lengths 
are determined based on the grid spacing dimensions. 

As with columns, a letter and number system is com- 
monly used to identify each beam or girder. The letters 
and numbers are marked on the beam or girder at the 
fabricating shop and correspond to letter and number 
notations on the erection plans. A beam schedule may 
also be provided, which includes beam sizes and types. 

Beams and girders are rigged and lifted into place before 
being bolted to columns or other girders. Spandrel beams 
are bolted to the columns using steel angles attached to 
the columns and beams. A spandrel beam is a beam in the 
perimeter of a building that spans from column to column. 
Beams and girders must be oriented in the proper direction 
to ensure each end of the beam is fastened to the proper 
column. Tradesworkers setting beams into place are com- 
monly working at heights that require safety nets and/or 
fall-arrest equipment such as lifelines, harnesses, lanyards, 
or rope grabs to protect a falling worker. 

Columns and beams are initially fastened together using 
bolts and nuts. Seat lugs or shear plates made of steel angles 
attached to the columns may be used to support the beam 
or girder ends during erection. For multimember beams, 
splice plates may be used to maintain alignment of adjacent 
beam ends and to secure them together. As construction 
progresses, guy wires, turnbuckles, sag rods, sway rods, 
and other cross braces are attached to the beams, girders, 
and columns to plumb and level all members and maintain 
them at the proper elevations. Final connections are made 
between beams, girders, and columns by bolting or welding 
the members together. 


Joists and Purlins 


A structural steel joist is a lightweight beam spaced less 
than 4’ OC from adjacent joists. A purlin is a horizontal sup- 
port member that spans between beams, columns, or joists 
to carry intermediate loads, such as wall or roof decking 
materials. A girt is a type of purlin used as a horizontal stiff- 
ener between columns around the perimeter of a building. 

Structural steel joists may be formed of a single struc- 
tural member or built up from smaller steel members. An 
open web steel joist is a structural steel member constructed 
with steel angles and bars that are used as chords with steel 
angles or bars extending between the chords at an angle. 
See Figure 4-15. The standard designation for open web 
steel joists includes the nominal depth (in in.), span classifi- 
cation (K, LH, or DLH), and chord diameter. For example, 
an open web steel joist with a designation of 26K7 has a 
nominal depth of 26”, is a standard K-series joist, and has 
а chord of #7 steel bar (%” diameter). 
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Figure 4-15. Open web steel joists span between 
beams and girders. The standard designation for open 
web steel joists includes the nominal depth (in inches], 
span classification (K, LH, or DLH), and chord diameter. 


С ог Z channels are commonly used as purlins and girts. 
Lightweight C channels are also referred to as junior chan- 
nels. C channels are indicated on erection plans or details 
with the [ symbol. A standard designation of C channels 
includes the channel depth followed by the flange width. 
For example, a notation of [10 x 25 describes a C channel 
with а depth of 10" and a flange width of 2787, 
Installation. The spacing of structural steel joists and their 
placement direction is noted on erection plans. See Figure 
4-16. The type of joist to be installed may also be noted by 
a manufacturer identification code, standard classification 
format, or fabrication shop code number. An elevation to 
the top of the joists may be indicated on the plan views or 
elevations. Openings for stairwells or other access between 
levels of a structure are shown on a plan view using dashed 
lines in an “X” pattern. Solid lines in an “X” pattern be- 
tween joists indicate cross braces. 

Structural steel joists are typically welded to the beams 
and girders with the manner of joist attachment specified 
on the details. Purlin and girt spacing and direction are 
indicated for proper installation. Channels or girts are most 
commonly secured to their supporting members using bolts 
with the spacing and bolt sizes indicated on details. 
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Figure 4-16. Erection plans indicate structural steel joist spacing and installation information. Open web steel joists are 
secured to beams or other supporting members using bolts or by welding. 


Trusses 


Steel trusses may be used to span long distances while 
providing maximum strength with minimal weight. Engi- 
neers determine all loads and stresses that the truss must 
be able to withstand. Various sizes and shapes of steel 
members, including tees, angles, plates, and bars, are 
fastened together to provide structural, compressive, and 
tensile support. Each size and shape is indicated on the 
truss fabrication drawings. See Figure 4-17. 

A variety of truss designs are available. The design speci- 
fied for a building is based on the loads to be supported, truss 
span, required roof and ceiling pitches, and overall allowable 
height of the truss. Common steel truss designs include the 
bowstring, flat, Howe, Pratt, scissors, and Warren. 
Installation. Similar to beams and girders, trusses must 
be oriented in the proper direction. Steel trusses are usually 
very large and require care in rigging, erecting, and final 
fastening. A series of seat lugs and splice plates may be 
necessary to ensure proper truss fastening and installation. 


Tradesworkers setting trusses into place are commonly 
working at heights that require safety nets and/or fall- 
arrest equipment such as lifelines, harnesses, lanyards, 
or rope grabs. 


Open web steel joists may be secured to steel beams or other sup- 
porting members such as masonry walls. 
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Figure 4-17. A wide variety of structural steel shapes are joined together to form a truss. Common steel truss designs 


include the bowstring, flat, Howe, Pratt, scissors, and Warren. 


Bracing 


Temporary and final braces must be installed to support 
structural steel members. A variety of temporary braces, 
including wire rope guy wires and rods with attached 
turnbuckles, are used during construction to support the 
steel members until construction is complete. Temporary 
braces are not indicated on the prints but must be installed 
to secure steel members in position during construction. 

Falsework may be erected for large steel structures 
that include cantilevered areas or long spans. Falsework 
is temporary shoring used to support work under construc- 
tion. Shoring towers and other falsework are assembled 
to support girders, beams, and trusses until all supporting 
components can be erected and fastened to support each 
other. Falsework construction often requires a separate 
set of engineering drawings, similar to erection plans, to 
show the design, construction, and required elevations. 

Cross braces and angular braces are used to brace a steel 
structure. A cross brace consists of two diagonal braces, 
forming an “X” and extending between structural steel 
members. An angular brace is one diagonal brace extending 


between structural steel members. Cross braces extending 
between columns, beams, girders, and trusses prevent sway, 
sag, and possible collapse of the structural steel supporting 
members. A series of angular braces is fastened to the steel 
structure to resist forces that could cause connections to fail. 

A variety of structural steel shapes may be used for final 
bracing of a steel structure. Steel angles are commonly 
used for bracing. Angles, indicated by the Z symbol, 
are specified by the width of the longer leg, width of the 
shorter leg, steel thickness, and length of the steel angle. 
For example, a notation of Z5 x 4 x 1⁄2 x 6-5” denotes 
an angle that has one leg that is 5" wide, one leg that 
is 4" wide, and is V2" thick and 6-5” long. Steel angles 
are commonly used as bridging between open web steel 
joists and between beams and purlins. See Figure 4-18. 

C channel may also be used for cross or angular braces. 
Cross braces are commonly attached to beams and columns 
with a gusset. A gusset is a piece of plate or sheet steel that 
is welded or bolted to all members at the connection point. 
Plate steel is flat steel that is more than 34e" thick. Sheared 
plate steel is trimmed on all edges during manufacturing. 
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Universal plate steel is trimmed only on the ends during 
manufacturing. Sheet steel is flat steel that is 916” thick or 
less. Elevations and sections provide information regarding 
cross and angular braces. 

Tie rods are also used to brace structural steel structures. 
A tie rod is a cylindrical steel member with threads on 
each end. The ends of tie rods are inserted through holes 
in opposing members. A beveled washer and nut are at- 
tached to each end of the tie rod to secure the structural 
steel members in position. See Figure 4-19. Tie rods are 
indicated on erection plans with the letters “TR.” The rod 
diameter is specified in inches and fractions of an inch. 
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Figure 4-18. Bridging and braces maintain alignment 
between structural steel columns, beams, and joists and 
increase resistance to loads. 
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Other Steel Shapes 


Other structural steel shapes used in construction include 
tees and bars, which are used for bracing and joist and truss 
construction. Structural tees are commonly fabricated by 
cutting standard S-shape beams, wide-flange beams, or 
smaller beams through the center of their web, forming 
two tees. Structural tees are indicated on erection plans 
or details with the letter “T” When structural tees are 
fabricated from wide-flange beams, they are indicated on 
erection plans or details with the letters “WT.” When fab- 
ricated from S-shape beams, structural tees are indicated 
with the letters “ST.” The standard designation for structural 
tees includes the flange width, nominal depth, and weight (in 
lb/ft) or the flange width, nominal depth, and steel thickness. 
For example, a notation of T4 x 3 x % indicates a tee with 
a 4" wide flange, 3" nominal depth, and 98” thickness. 

Steel bars are indicated on erection plans with the 
letters “BAR,” with a standard designation of bar width 
and thickness. For example, a notation of BAR2 1⁄2 x 1⁄4 
indicates a 22” wide bar that is 1⁄ thick. 


During final placement of solid-web struc- 
tural members, the load must not be 
released from the hoisting line until the 
members are secured with at least two 
bolts per connection. 
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Figure 4-19. Tie rods are used to brace across long distances. 
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FASTENING SYSTEMS 


Steel erection is the process of setting the structural 
framework in place. Construction is not complete until 
the structural steel members are properly braced and 
all connections are secured with bolts or by weld- 
ing. Traditionally, rivets were used to secure together 
structural steel joints. However, due to developments 
in bolt manufacturing and welding technology, rivets 
are rarely used in modern structural steel construction. 


Bolts 


The proper bolt, washer, and nut assembly is required to 
properly secure connections in structural steel construction. 
Variations in bolt design and materials affect the amount of 
tensile stress the bolted connection can withstand. The pro- 
cess of tightening a nut on a bolt provides a friction connec- 
tion. Some types of bolts are used in initial steel erection, 
some are designed for light loads only, and high-strength 
bolts are designed to withstand significant loads. 

Structural steel drawings may contain tables concerning 
the amount of torque to be applied to bolts and the nut rota- 
tion for connections. Variable-torque impact wrenches are 
used to ensure all connections meet torque specifications. 
Details for bolted connections are a source of information 
on bolts, washers, and nuts. See Figure 4-20. 

For round-head ribbed or heavy hex bolts, the length 
of the bolt is the distance from the bearing surface of 
the head to the end of the bolt. For countersunk heads, 
the length is the distance from the top of the head to the 
end of the bolt. Three standard thread designs are coarse 
(UNC), fine (UNF), and extra fine (UNEF). The thread 
design is stated as the number of threads per inch. Coarse 
threads are the most common thread design for fasteners 
in structural steel construction. 


The proper bolt, washer, and nut assemblies are required to secure 
connections in structural steel construction. 


Types and Applications. Machine bolts are used for 
temporary connections and for low-stress connections. 
Machine bolts are referred to as erection bolts when they 
are used for temporary connections. Erection bolts are re- 
moved when the joint is finished by welding or is replaced 
with a high-strength bolt. 

Structural ribbed bolts are used to make high-strength 
steel connections. See Figure 4-21. Ribbed bolts are 
driven into holes in adjoining members and tightened 
to the proper amount of torque. Low-carbon steel bolts, 
designated as A307, can be used for light framework 
and low-stress applications for column splices and beam 
and girder connections. High-strength hex head bolts are 
divided into two basic categories А325 and A490— by 
ASTM International. A325 bolts are made by heat-treating 
medium-carbon steel bolts. A490 bolts are made from alloy 
steel. A325 bolts have a lower shear capacity than A490 
bolts. High-strength hex head bolts contain an A325 or 
A490 marking on their heads. Additional markings include 
a manufacturer identification symbol. 


BOLT 
INFORMATION 


USE (4) 1/2" X 1 1/4* 
HEX. BOLT (095085) 
AND 1/2* HEX. NUT 
(095032) 


(46 PLCS) (REF. F257) 
DETAIL RS7 


BOLT AND NUT 
INSTALLATION 
REQUIREMENTS 


CD0011 HIGH-STRENGTH BOLTING: 
ALL HIGH STRENGTH BOLTS ARE A-325-T WITH HEAVY HEX NUTS AND 
TO BE INSTALLED USING THE "TURN-OF-THE-NUT' METHOD SPECIFIED IN 
THE NINTH EDITION OF THE AISC "SPECIFICATION FOR STRUCTURAL 
JOINTS USING ASTM A325 OR A490 BOLTS" PER SECTION B:D (1). 
A-325 BOLTS MAY BE INSTALLED WITHOUT WASHERS WHEN TIGHTENED BY 
ан ІТ IS THE RESPONSIBILITY OF THE 
TIGHTNESS, SEE INSTALLA % 
BOLT DRAWING D-1080268 (GROUP 52-38), p ун 


Figure 4-20. Proper bolt and nut installation is essential 
for proper structural fastener performance. Erection plan 
details are the primary reference for bolted connections. 
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Figure 4-21. Ribbed bolts may be used where steel members are drawn tightly together before fastening. High-strength 


hex head bolts are identified with markings on the bolt head. 


Welding and Cutting 

Many structural steel construction operations, including 
the installation of braces, decking, and final connection of 
structural members, require the use of welding and cutting 
equipment. Many connections between steel members 
are permanently joined using shielded metal arc welding 
(SMAW). Erection plans provide information concerning 
the type of weld joint, location of weld, welding process, size 
of weld bead, and surface finish of the weld. See Figure 4-22. 
Welding Types and Applications. The most common 
welding process used in structural steel construction is 
shielded metal arc welding. Shielded metal arc weld- 
ing (SMAW) is an arc welding process in which the 
arc is shielded by the decomposition of the coating on 
an electrode that has a similar metallic composition to 


the steel being joined. Electric current flows through a 
circuit created by the electrode and the steel members. 
An electric arc melts the base metal and the electrode, 
joining the steel members. The arcing process is shielded 
from the atmosphere and from impurities by a gas cre- 
ated through the decomposition of the electrode coating. 

Gas shielded arc welding is another arc welding pro- 
cess used primarily in industrial applications and in steel 
fabrication shops. Gas shielded arc welding is a group of 
welding processes that includes gas metal arc welding and 
gas tungsten arc welding. Gas metal arc welding (GMAW) 
is an arc welding process that uses an arc between a con- 
tinuous wire electrode and the weld pool. Carbon dioxide 
or carbon dioxide/argon mixtures are used as shielding 
gas when steel is welded. Gas tungsten arc welding 


| 
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(GTAW) is an arc welding process in which a shielding 
gas protects the arc between a nonconsumable tungsten 
electrode and the weld pool. Helium or argon is used as a 
shielding gas. GTAW produces a very high-quality weld. 
The American Welding Society (AWS) is a trade as- 
sociation that is devoted to promoting welding and related 
processes, and publishes material, testing, and certification 
standards for welding processes. In many instances, trades- 
workers performing welding operations on a job site must 
be certified either by the AWS or by a local governmental 
agency. Prints or specifications typically include informa- 
tion regarding certification requirements for welders. 
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Figure 4-22. Details provide information regarding 
welded connections. 
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Weld Symbols. Erection plans include standard weld 
symbols specifying the required welds. See Figure 4-23. 
The basic components of a weld symbol include the ref- 
erence line, the arrow indicating the location of the weld, 
dimensions for the length of the weld and the depth of 
penetration, and symbols that describe the type of weld 
joint. Details included on the erection plans contain weld 
symbols for each weld joint. 


Cutting Materials and Equipment. While not specified 
on erection plans, cutting operations may be required to 
fabricate steel members on the job site. Structural steel 
members are cut at the job site using oxyacetylene or 
plasma arc cutting equipment. Oxyacetylene cutting is 
an oxygen cutting process in which heat is generated by 
an oxygen and acetylene flame to sever and remove the 
metal. See Figure 4-24. Plasma arc cutting is an arc cut- 
ting process that uses a constricted arc to heat the metal 
and removes the molten metal with a high-velocity jet of 
ionized gas. Plasma arc cutting produces a cleanly cut edge 
on many types of metals. 


ОЗНА 29 CFR 1926 Subpart J— Welding and 
Cutting prevides information regarding 
safe welding and cutting practices on ü 
job site, including having proper ven- 
tilation and using personal protective 


equipment (PPE). 
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Figure 4-23. The standard format used for weld symbols provides information regarding location, length, and type of 


welded joint. 


Figure 4-24. Steel members тау be cut to length using 
an oxyacetylene cutting torch. 


PANEL MEMBERS 


After the structural steel framework is erected, the con- 
nections secured, and the structure braced, various panel 
members are attached to the frame to create floors, walls, 
and roofs. Erection plans provide information concerning 
the various panel members to be installed. 


Floor Decking 


Metal floor decking provides a work platform during 
construction and a base for finish flooring materials. Metal 
floor decking is commonly covered with concrete to form 
a floor slab but may also be covered with noncementitious 
material. The corrugated metal decking is secured to the 
tops of the joists using self-tapping screws or by welding. 
Various types of metal floor decking are available. See 
Figure 4-25. 


A controlled decking zone (CDZ) may be 
established in an area of a structure over 
15’ and up to 30’ above a lower level 
where metal decking is being installed and 
forms the leading edge of the work area. 
The CDZ boundaries must be designated 
and clearly marked. The CDZ must not be 
more than 90’ wide and 90’ deep from any 
leading edge. Access to a CDZ is limited fo 
only those tradesworkers engaged in lead- 
ing edge work. 


s 
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A plan view on the erection plans indicates the deck- 
ing panel layout and opening locations. See Figure 4-26. 
Details indicate methods for framing openings, bracing 
around columns, and edge treatments of the decking. 
Buildings. Cellular decking provides openings for ad- 
ditional insulation or for running electrical cables or 
ductwork. For heavy commercial buildings, metal deck- 
ing is commonly topped with several inches of concrete. 
The concrete thickness varies depending on the loads to 
be supported. The concrete thickness and depth of the 
completed deck is indicated on erection plans or details. 


Bridges. The most common bridge decking material is 
reinforced cast-in-place concrete. Formwork is suspended 
from the girders and beams and may be supported from 
below by shoring or falsework. Concrete is placed on top 
of the formwork. When the concrete has properly set, the 
shores and formwork are removed and structural steel or 
concrete structural members support the completed deck. 
For some applications, metal decking may be used as bridge 
deck forms. See Figure 4-27. The metal decking remains 
in place after the shores and falsework are removed. 


OSHA 29 СЕВ 1926.106 — Working over 
or near Water requires that tradeswork- 
ers working over or near water where the 
danger of drowning exists be provided 
with U.S. Coast Guard-approved life jackets 
or buoyant work vests. 


ws see ORE ES ESR SST ENTS 


Metal floor decking is commonly covered with concrete to form a 


floor slab. 


84 Printreading for Heavy Commercial Construction — Part 2) 


Destriplion 


Shallow deck 


Intermediate deck 


Shallow deck 


METAL FLOOR DECKING 
Profile | Width! Mex. Length” 
Composite Deck with Concrete PW 


С F ore 6” 
: СОМСВЕТЕ | 
FILL р ! 
4" to 62” 24 or 36 


24 or 36 


30, 35, or 36 


34" to 6%” 


-— ) i | Е 


4e" to 8” 


umposite and Noncomposite Cellular Deck with Concrete FH 


Las 
108 | 24, 30, ог36 | | 


1 ———— — RR RR 


Figure 4-25. Metal floor decking, manufactured in a variety of designs and dimensions, is attached to the top of open 


web steel joists to create a floor platform. 


NUMBER AND TYPE 
OF DECKING PANELS 


80 PANELS B 32-11 3/4" 


FIELD CUT 
OPENING 


FLOOR 
OPENING 


Figure 4-26. Erection plans provide information regard- 
ing metal decking installation. 


Portland Cement Association 
Figure 4-27. Metal decking may be used as bridge 
deck forms. The decking remains in place after the shores 
and falsework are removed. 


Wall Panels 


Structural steel buildings may be finished with a variety 
of exterior finish materials. Corrugated metal panels are 
a common finish material for small buildings. On large 
commercial buildings, the steel framework is covered with 
exterior wall finish materials such as glass, stone, precast 
concrete, or masonry. - 
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Metal Panels. Erection plans and elevations provide 
information about fastening metal panels to the steel 
framework. Information may include the type of panel, 
direction of application, finish trim members at corners 
and other intersections, and manufacturer name, product 
numbers, and panel color. Letters representing the panel 
types are shown on the elevations and keyed to a schedule. 
See Figure 4-28. Wall panels are attached to purlins or girts 
with self-tapping and self-sealing screws. Metal panels may 
also be used for soffit and canopy coverings. 


SIDE/LENGTH 
CODES 


EXTERIOR 
PANELS 


=---->- 


Б)  @) сБ 


RIGHT SIDEWALL PANELING ELEVATION 
AT GRID 1 


Figure 4-28. The exteriors of many light-gauge metal 
buildings are covered with prefinished metal panels. 


Exterior Wall Panels. Many types of prefabricated ex- 
terior wall panel materials are available including glass, 
stone, precast concrete, and masonry. Prefabricated panels 
are attached to the framework using shielded metal arc 
welding (SMAW). Weld plates embedded in or fastened 
to stone and precast panels provide a connection point for 
welding to columns and spandrel beams. Exterior metal 
trim members that support glass or other panel materials 
are attached to structural steel members with weld clips. 
Information about attaching panels to steel framework is 
included in architectural details and elevations. 


1.— co0—] 


American National Standards Institute 
(ANSI) 249.1 — Safety in Welding, Cutting, 
and Allied Processes covers all aspects of 
safety and health in the welding environ- 
ment including ventilation. 

eroon a 


| ——— 
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Roof Decking Panels | 


Metal roof decking panels provide a high strength-to- 
weight ratio, which reduces the amount of dead load on a 
structure. Roof decking panels vary in the width and height 
of the corrugated ribs and the metal finish. See Figure 4-29. 
Some types of metal roof decking are designed to create 
a finished surface with watertight joints between decking 
panels. Other types of metal roof decking are designed to be 
covered with additional insulation and roofing materials. 

A plan view of a steel roof panel layout is included in 
the erection plans. See Figure 4-30. Letters representing 
the panel types are shown on the elevations and keyed 
to a schedule. The schedule includes information about 
the types and sizes of the panels so that the panels can be 


Economy 


| 


Intermediate rib 


Acoustical deck 


Cellular 


SOUND INSULATION 


Е 
*in ft 
Tin in. 


METAL ROOF DECKING 


placed properly and efficiently. Roof panels are attached 
to purlins or ceiling joists with self-sealing screws or weld 
clips. Elevations and details provide additional information 
about insulation or roofing materials for waterproofing. 


The Stee! Deck Institute 


(SDI) is m trade 
erganization that provides un ferm industry 
standards for the engineering, design, тап- 
ufacture, and use of steel decks. Members 


of SDI are steel floor and roof deck manu: 


facturers. 


Figure 4-29. Metal roof decking is available in a variety of designs and dimensions. 
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PIPE COLUMN PIPE COLUMN 
PERP. ROOF TO WALL TRANSITION (TN. TYP. 4 PLCS. ( £1 NTYP. 4 PLCS. 
INSTALL PER STD. DWG. D-1080170, ey 4 / 3 (ЕЗ LINE 5 
ROOF PANEL D-1080591 AND D-1080156. INSTALL one 
LAYOUT TRANS, SUPPORT ANGLE TO BACK FACE 


OF STEEL STUD (NOT BY BMC) WITH (1)- 
TEKS/5 #12-24 x 1-1/4" (SUPPLIER ITEM) 


AT EACH STUD LOCATION. 
WARNING 
PANELS WITH PROTECTIVE OIL COATING ARE SLIPPERY. PROCEED 
ROOF PANEL PLAN WITH CAUTION. WIPE CLEAN IF NECESSARY. 
- ROOF LINE ELEV. AT LOW EAVE WALL LINE +40'-11° Сэ) 


NOTES: 


. FOR ROOF FRAMING PLAN, REFER TO SHEET E14. 

2. FOR ROOF SECONDARY FRAMING PLAN, REFER TO SHEET E15. 

3. ROOF PANELS MUST BE ATTACHED TO ALL ROOF STRUCTURALS TO INSURE 
THE STRUCTURAL INTEGRITY OF THE ROOF. THIS INCLUDES ALL PURLINS 
ADDED FOR SPECIFIC LOADING CONDITIONS, ETC.. ENOUGH PANEL 
FASTENERS AND CLIPS HAVE BEEN FURNISHED FOR ALL ROOF STRUCTURALS. 


- ALL ROOF PANELS ARE 24 GA MR24 - ALZN ( 

- ROOF PANEL CODES ARE AS FOLLOWS: 
-A-560118-443-5 (QTY. 49) 
-8-560118-395-5 (QTY. 49) 
-C-560104-390-1 (QTY. 98) 
- D - 560105-381-1 (ОТҮ. 49) 
-E-560105-428-1 (ОТҮ, 49) 
-F-560591-251-5 (ОТҮ. 1) 


ROOF PANEL 
INSTALLATION INFORMATION 


Figure 4-30. Roof decks may be formed of metal decking only or covered with waterproofing materials and insulation. 
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Structural Steel 4 
Construction 1 


sReview Questions 


Б u .. Рав 


Printreading 


1. A(n) _ is the space between the centers of adjacent columns along 
exterior walls. 


2. The weight of a beam specified as W12 x 14 is _ _ lb/ft. 


=4 
man] 
m 


A notation of “N” on one side of a column indicates that the column is to 
be located on grid line N. 


4. The most common welding process used in structural steel construction is 
— welding. 
A. oxyacetylene 
B. gas shielded arc 
C. shielded metal arc 
D. plasma arc 


c 
нил! 
m 


For specifying steel angles, the width of the longer leg is noted first. 


° 


A structural steel joist is a lightweight beam spaced less than __’ OC from 
adjacent joists. 


= 
-п 
E 


Corrugated metal decking may be used as concrete floor forms. 


The most common type of steel used for structural steel construction is 
classified as ___. 

A. A36 

B. A325 

C. A490 

D'CT20 


The nominal web depth of a column specified as W5 x 19 х 8-0” is — . 
А. 5 
В. 8 
aly 
D. none of the above 


9 


10 


The general classifications of structural steel construction methods include 


A. beam and column 
B. wall bearing 

C. long span 

D. all of the above 
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11. 

T F 12. 
T F 13. 
14. 

15. 

T F 16. 
17. 

il h 18. 
1 F 19. 
20. 

21. 
А à AN 
T F 23. 
ik F 24. 
25. 


” 
. 


The chord diameter of an open web steel joist specified as 16K5 is — 
А. Ив 
В. % 
Ces 
D. 6 


Erection bolts are high-strength bolts. 
An A490 bolt has a higher shear capacity than an A325 bolt. 


Wire ropes, guy wires, and turnbuckles are used during structural steel 
erection for . 

A. final bracing 

B. metal floor decking installation 

C. wall bearing construction 

D. temporary bracing 


A flat piece of steel that is 12” thick is referred to as ___ steel. 
A. sheet 
B. gusset 
C. plate 
D.S 


A steel channel specified on erection drawings as [2 х 1 x %⁄e has a flange 


width of 2”. 


Prefinished metal wall panels are attached to girts using __. 
A. self-tapping screws 
B. high-strength bolts 
C. erection bolts 
D. angles and purlins 


А spandrel beam is a beam located along an exterior wall. 
Girts are attached to columns to support metal wall panels. 


The nominal depth of an open web steel joist specified on an erection plan 


as 18150515. ”. 


A(n) ___ is a type of purlin used as a horizontal stiffener between columns 
around the perimeter of a building. 


____is temporary shoring used to support work under construction. 


Structural steel construction should not be used in conjunction with other 
construction materials or methods such as masonry or reinforced concrete. 


Anchor bolts are commonly used to secure column base plates to foundations. 


is the process of unloading steel members in a planned manner to 
minimize the moving of pieces during erection. 
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26. 


27. 


28. 


29. 


30. 


31. 
32. 


____ construction consists of large girders and trusses constructed of large 
horizontal steel members that are fastened together to span large areas. 
A. Beam and column 
B. Long span 
C. Wall bearing 


D. Pre-engineered metal building 


American Standard beams are commonly referred to as | beams and desig- 
nated on prints with the letter “S” or “I.” 
A(n) ___ steel joist is a structural steel member constructed with steel angles 


and bars that are used as chords with steel angles or bars extending be- 
tween the chords at an angle. 


Common steel trusses include . 
A. bowstring 
B. Howe 
C. Plat 
D. all of the above 


J construction is a structural steel construction method consisting of bays 
of framed structural steel that are repeated to create large structures. 

A. Beam and column 

B. Long span 

C. Wall bearing 

D. Pre-engineered metal building 


A common bay length in pre-engineered metal buildings is 50’. 


A structural steel construction method that combines a variety of prefabricated 
steel components including beams, columns, and trusses is _ construction. 
A. beam and column 
B. long span 
C. wall bearing 
D. pre-engineered metal building 
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Structural Steel A 
Construction 


Я 


йгаде:Сотреѓепсу Те 


Name Еее 


Refer to the Johnson Construction project (Sheets 9 and 10). 


T (9 1. Materials for temporary braces are supplied by the owner. 


Dis -Zh 2. All field welding must comply with American Welding Society specifications 
as set forth in ANSI/AWS  . 
(D F 3 


T (5 4 
EE __. $ 


Washers are required on all bolts with slotted connections. 


The abbreviation “FLL” refers to foundation load line. 


А 1%” nominal bolt requires fastener tension of ___ Kips for a slip critical 
connection. 


и 6. The maximum shim thickness recommended by ће metal building manufac- 
turer is ”. 

A. .01 
B. .025 

CTOS 


р. 0/5 
7. The column at grid point B7 is _ _ lb/ft. 
0 F 8. Spacing between column grid lines A through D is equal. 
9. The total number of column anchor bolts is . 
T F 10. Webs of the four columns along grid line 4 are set parallel with grid line 4. 


" 


11. The center-to-center spacing for column anchor bolts is. ^. 


T F 12. Columns C2 and СЗ are spaced the same as columns C5 and Có. 


A | 13. A column designation of AB2 relates іо _. 
A. web size 
B. weight per foot 
C. anchor bolt spacing 
D. grid line letter and number spacing 


T F 14. Anchor bolt spacing for columns B2 and C2 is the same. 
\ 
5 12. 15. Anchor bolts must project ___” above the concrete. 
1 13) 
ao 16. The overall size of the column base plate for column D7 is __. 


93 


17. 


18 


19 
20 


21 


22. 
23 
24 
25. 


26 


27 


28 
29. 
30. 


31. 


32 


33. 


34. 


Grout thickness for columns with attached bracing members is less than for 
columns without attached bracing members. 


The minimum distance from the centerline of the column to the edge of the 
concrete pocket is _ where gusset plates for column bracing are attached 
in line with column webs. 


The web depth for the beam between grid points A5 and Аб is ^. 


The weight of the beam between grid points D4 and 05 is — lb/ft. 
A. 16 
B. 26 
Se. 3] 
D. 36 


The distance from grid line 5 to the centerline of the intermediate beam 
located at the left edge of the open area and spanning the full distance be- 
tween grid lines А and Bis — 


The heaviest beam used on the project weighs ___ lb/ft. 
The lightest beam used on the project weighs _ _ lb/ft. 
The tube attached to the top of the beam on detail S1 is long. 
Open web steel joist spacing between grid lines В апа Сіз . 
A. 1-1” 
B. 2-4” 
Co 
D. 3’-8” 


The notation 28K9 on the open web steel joist layout plan refers to open 
web steel joists. 


The typical spacing for open web steel joists between grid lines C and D is 


Three Type J6 open web steel joists are indicated on the layout plan. 
Open web steel joists are placed parallel with the grid lines 1 through 7. 


.... rows of bridging are indicated for the open web steel joists between 
grid lines 3 and 4. 


As shown on Details 1), 2), 3), and 5), open web steel joists must bear on 
the steel beam at least__”. 


The distance from the top of the beams to the top of the open web steel 
joists is 2”. 


Open web steel joists are attached to supporting beams with two fillet 
welds, each measuring 1” long. 


Typical diagonal bracing is provided by ___. 
А. 1” x 1” x Уз” steel angles 
В 1” x 1” x 78” reinforcing bars 
C. 28K9 steel joists 
D. W12 x 24 beams 
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35. 


36. 


41. 
42. 


43. 


49. 


53. 


54. 
55. 


Open web steel joist bundles are lifted by their strapping to avoid damage 
to the joists when delivered to the job site. 


The bottom bridging between open web steel joists is continuous between 
beams and fastened to the bottom web of each perimeter and opening 
beam. 


The long dimensions of composite deck panels are set parallel to grid lines 
1 through 7. 


The clear space for the largest floor deck opening measures . 
The length of all composite deck panels between grid lines Band C іѕ _. 


The composite decking should overhang the open web steel joists a mini- 
mum of 11”. 


Openings in the composite deck panels are cut at the job site. 


The distance from the edge of the concrete floor deck to the edge of the 
largest floor opening is... 

А. 1-9” 

В. 7-4” 

С. 7’-10” 

D. 7-17” 


The structural steel member installed at the perimeter of the composite deck 
to form an edge for the concrete is a A" x 4” x 36" thick steel edge angle. 


A(n) __” diameter weld is used to attach steel decking to supporting mem- 
bers. 


Minimum bearing for decking panels on supporting members is 2727. 


In composite deck panels, reinforcement is provided by 15 ga sheet metal 
for single holes less than 12" diameter. 


Specifications for the concrete deck indicate embedded aluminum items are 
not allowed. 


The distance from the centerline of perimeter floor beams to the edge of the 
concrete floor slab is _ ". 


The weight of the beam between columns Al and A2 is 14 lb/ft. 


” 


The diameter of the bracing rods for the ceiling beams is 


The roof slopes downward toward grid line A. 
The abbreviation T.O.S. on Section B of Sheet E14 indicates __. 


The total difference in roof elevation from the high side to the low side is 
2-1” 


Roof beam bracing rods are fastened in place with fillet welds. 


All roof Z purlins are placed facing toward the downslope side of the roof. 
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56. 


57. 


58. 
59. 


60 


61. 


62 


63. 
64. 


65. 


66. 
67 
68 
69 


° 


70. 


71. 
72. 


73. 


A total of ___ roof perimeter flange braces are installed along grid lines 1 
and 7. 


Flange braces and Z purlins are attached to roof beams with bolts through 
__” diameter holes. 


All roof Z purlins are placed in parallel with the lettered grid lines. 


Steel roof members identified as FE3270, FE3272, FE3273, and FE3274 
аге  . 

A. Z purlins 

B. rake channels 

C. perimeter beams 

D. flange braces 


All roof Z purlins between grid lines 4 and 5 are manufacturer product 
code  . 


Roof purlins are spaced 4’ OC between grid lines 1 and 3 at grid lines C 
and D. 


The minimum clear vertical distance from the third floor finished floor to the 
underside of the roof beams is ___ at grid line D. 


The total roof slope is “іп 20’. 


Information concerning the roof screen between grid lines C and D is in- 
cluded on sheet E20. 


Roof purlins are spaced 3’ OC between grid lines 3 and 5 at grid lines C 
and D. 


The closest Z purlin to the outside roofline із 11946” along grid line A. 
Typical spacing of the first-floor girts is_ OC. 
All horizontal girts along grid lines А and D weigh 22 lb/ft. 


The sag rods that hang from perimeter beams to support girts аге __ " di- 
ameter. 

A. 1⁄4 

B. 38 

(o 

D. 56 


.. аге used for angular bracing between grid lines 4 and 5 at grid line D. 
A. Slotted tubes : 
B. Angles 
C. Chonnel 
D. Girts 


The sag rods along grid line A between grid lines | and 2 are spaced ОС. 


The vertical distance from the centerline of the lowest level girt to the top of 
the second floor perimeter structural steel beams is 4’-6”. 


Sag rods are attached to roof beams with a double nut at each end. 
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74. 


75 
76. 
77 


78 


79. 


81. 
82 
83. 
84 

85. 


Where angular braces pass through horizontal girts, they are welded to Т 
clips with a %6” fillet weld. 


The horizontal distance from grid line A to the face of the girts is_”. 


Sag rods are installed along grid line 1 between grid lines C and D. 
The height of the third floor perimeter floor beam along grid line 7 between 
grid lines A апа Bis — ". 

A. 12 

B. 22 

@ 2⁄4 

D. 62 


The distance from grid line C to the centerline of the closest tube column of 
the roof screen is... 


The platform steel of the roof screen area is level. 

The roof panel designated as “J” is located along grid line... 

A(n} __ colored guttering is to be used around the building. 

Roof panel installation begins at grid line 7 and proceeds toward grid line 1. 
The roof panels are 26 ga steel. 

Detail P1 of drawing E21 is a view looking down from above. 


Bolts attaching overlapping purlins to beams are spaced __” OC. 


97 


REINFORCED CONCRETE ЭЭ” 


* UNIS TO ВЕ тур 
NOTED OTHERWISE QN HESS. ЕЗ 


CONSTRUCTION 


Reinforced concrete is concrete containing tensile reinforcement in 


order to resist forces exerted on a structure. The structural properties 

of concrete and reinforcement are combined to achieve exceptional 

overall tensile and compressive strength. Reinforced concrete may 

be cast-in-place or precast. Cast-in-place concrete is concrete that — 
| is deposited in the place where it hardens as part of the structure. 

Precast concrete is concrete cast at a job site and lifted into place, or | 


formed and cast at a casting yard, transported to the job site, and 


lifted into place. | 


REINFORCED CONCRETE CONSTRUCTION 


The combination of concrete and reinforcing steel cre- 
ates an integrated construction system that combines the 
best structural properties of each material. Concrete has 
a high compressive strength while reinforcing steel has a 
high tensile strength. When properly prepared and bonded 
together, the structural properties of each material are real- 
ized to achieve exceptional overall strength. 

Reinforced concrete is used in large commercial 
structures to create foundations, floors, columns, beams, 
roadways, walls, roof decks, and other structural members. 
See Figure 5-1. Reinforced concrete members may be cast- 
in-place, precast on the job site, or precast off the job site. 
Reinforced concrete is commonly used with other construc- 
tion materials, such as masonry and structural steel. 

Specifications provide information regarding concrete 
ingredients, placement, curing, and finishing. Specifica- 
tions also include information about reinforcing steel 
requirements and properties. 

Architectural prints contain most of the print-related 
information for reinforced concrete construction. Informa- 
tion regarding reinforced concrete information is shown on 
foundation plans, floor plans, structural plans, elevations, 
and various details. 


CAST-IN-PLACE CONCRETE 


A variety of methods are used to construct the formwork 
that allows for the placement of cast-in-place concrete. 
Formwork is the total system for supporting fresh concrete, 
including the sheathing that contacts the concrete, support- 
ing members, hardware, and braces. The formwork used 
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Portland Cement Association 
Figure 5-1. Reinforced concrete is a durable and versatile 
building material that is used in a variety of construction 
applications. 
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for a particular application depends on the overall size of 
the concrete structure. A form is a temporary structure or 
mold used to support concrete while it is setting and gaining 
adequate strength to be self-supporting. Forms may be set 
on or in the ground for footings and slabs-on-grade. Forms 
may be set on concrete slabs or footings to support walls, 
columns, and above-grade slabs. Each type or application 
of cast-in-place concrete requires specific print information 
regarding dimensions of the finished concrete, reinforce- 
ment requirements, inserts, and concrete properties. 


Forming 


Architectural prints provide the finished dimensions 
for concrete structures. See Figure 5-2. The dimensions 
include the depth, width, and height for cast-in-place 
concrete as well as information regarding items placed in 
or through the concrete. 
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Figure 5-2. Dimensions for reinforced concrete members 
and reinforcement are indicated on architectural prints. 


Information regarding the type and design of forming 
system is usually not included on the structural prints. 
For large commercial cast-in-place concrete structures, a 
separate set of formwork drawings is provided by the con- 
crete form supplier. See Figure 5-3. Formwork drawings 
are developed by manufacturer specialists in formwork 
design. Formwork design is based on concrete dimensions 
shown on the architectural prints. Formwork drawings in- 
dicate manufacturer form identification numbers and type, 
placement, formwork fastening systems, form tie systems, 
and shoring and bracing information. Concrete formwork 
design must take into consideration all forces to be placed 
on the form during concrete placement. 
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Symons Corporation 
Figure 5-3. A separate set of formwork drawings may 
be provided by form suppliers and manufacturers to en- 
sure safe and proper construction of concrete formwork. 
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Per OSHA 29 CFR Subpart Q— Concrete and 
Masonry Construction, formwork must be 
designed, fabricated, erected, supported, 
braced, and maintained so that it is capable 
of supporting all reasonably anticipated 
vertical and lateral loads that may be ap- 
plied to the formwork without failure. 


The amount of concrete placed in a form creates varying 
load requirements. Hydrostatic pressure within the form 
creates great pressures that increase as the amount of fresh 
concrete in the form increases. Formwork design variables 
include form width and height, concrete properties, and the 
speed at which concrete is placed in the form. Information 
about formwork removal (stripping) is also included. 
Piles. Piles may be required for deep foundations where poor 
load-bearing capacity of the soil is encountered. A pile is a 
slender concrete, steel, or timber structural member driven 
or otherwise embedded on end into the ground to support 
a load or compact the soil. A caisson pile, or caisson, is a 
cast-in-place concrete pile made by driving a steel tube into 
the ground, excavating it, inserting reinforcement, and filling 
the cavity with concrete. 

A grid of letters and numbers is provided at regular in- 
tervals on a plan view. The grid intersection points provide 
references for pile placement. Piles are shown on founda- 
tion plans with information that includes the depth of the 
lower tip of the pile, elevation at the top of the pile, and 
elevation at the top of the pile cap. See Figure 5-4. 
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Figure 5-4. Plan views indicate locations, depths, and 
heights for reinforced concrete piles. 


Cast-in-place concrete piles are formed by the surround- 
ing soil, a casing that is removed as concrete is placed, or 
steel pipe. When piles are formed using the surrounding 
soil, holes are drilled to a specified depth, reinforcing 
steel is set in place, and the hole is filled with concrete. 
The bottom of the pile may be belled out to create a larger 
bearing surface if very poor load-bearing soil conditions 
exist. When the sides of the drilled holes are not stable 
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enough to remain in place until the concrete it placed, a 
metal casing (sleeve) is set into the hole as drilling pro- 
ceeds. Reinforcing steel is then set in place and the casing 
is removed immediately after the concrete is deposited in 
the hole. A pipe pile is a steel cylinder with open ends that 
is driven into the ground with a pile-driving rig and then 
excavated and filled with concrete. See Figure 5-5. Pipe 
piles range in size from 10” to 24” in diameter. A conical 
steel shoe is often placed on the tip of a pipe pile to prevent 
it from filling with soil during driving. Details show the 
pile diameter, reinforcing steel, and means used to join the 
pile and pile cap. 


Portland Cement Association 


Figure 5-5. Pipe piles are driven into the ground and a 
pile cap is formed over the piles to distribute and transmit 
imposed loads to the piles. 


53. ——— 


Concrete piles are common in heavy com- 
mercial construction since they provide ex- 
cellent compressive strength. Concrete piles 
are available іп 2%” to 120" diameters and 
can be driven up to 270” deep. 
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Pile Caps and Footings. A pile cap is a structural member 
placed on top of, and usually fastened to, the top of a pile 
or group of piles and used to transmit imposed loads to the 
pile or group of piles. Dimensions for pile caps on structural 
prints include the width, length, depth, and reinforcing steel 
requirements. See Figure 5-6. Pile caps may be very large 
and require a large amount of concrete to be placed at one 
time. Proper staging of concrete delivery is required. Proper 
forming and bracing of the forms is essential to prevent 
formwork failure. 
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Continuous footings are placed on piles, pile caps, or the 
surface of the ground when adequate load-bearing capacity 
of the soil exists. Dimensions on structural foundation plan 
views provide the footing locations, widths, depths, and el- 
evations. See Figure 5-7. The proper forming for each section 
of the footing is determined from the sections. Sections also 
provide additional dimensions and information about reinforc- 
ing steel, keyways, finishes, and projecting dowels or other 
inserts required to create a bond between the footing and other 
cast-in-place concrete members such as slabs or walls. 
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Figure 5-6. Sections through the footings provide specific information. Reinforcing steel in piles is tied to reinforcing steel 
in the pile cap. 
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Figure 5-7. Footing dimensions are noted on a plan view as width followed by depth. Sections referred to in plan views 
must be carefully cross-referenced to ensure proper construction of reinforced concrete footing and foundation walls. 


Slabs-on-Grade. Flat or sloping concrete slabs placed 
on the surface of the ground may be used as a foundation 
system in light load-bearing applications. Slabs-on-grade 
are also used for basement and ground-level floors and 
roadways. Information obtained from the plans regarding 
slabs-on-grade includes treatment of the area below the slab, 
items embedded in the slab, and elevations and finishes. 


industrial floor construction design must take 
into account flatness requirements of a floor 
and placement of joints on the floor. Indus- 
trial floors typically require a high degree of 
flatness and require careful joint placement to 
ensure smooth forklift traffic flow. 


Portland Cement Association 
A self-propelled laser screed is a vibratory screed that is guided by 
a laser to obtain a high degree of flatness for slabs. 
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The edges of a slab-on-grade may be thickened to 
provide support for light- to medium-weight loads and 
protection against movement during freezing and thawing 
cycles. See Figure 5-8. A trench is excavated around the 
perimeter of the area where the floor slab is to be placed. 
The trench is typically shown on architectural prints. The 
trench provides adequate room for formwork and the 
thickened edge of the slab. Spread footings or piles are 
necessary where heavier loads are anticipated. 


VAPOR 
BARRIER 


TRENCH 


Figure 5-8. A wide trench is excavated to accommodate 
the formwork and thickened edge of a slab-on-grade. 
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Slabs-on-grade are classified based on their 
final use. Classes 1 to 3 refer to slabs for 
residential and light commercial buildings. 
Classes 4 to 9 refer to slabs for industrial 


Formwork may be constructed for perimeter footings 
and slabs where they project above the surface of the soil. 
Other sections of a slab may be thickened to support addi- 
tional loads. Locations for the thickened concrete sections 
are commonly indicated with dashed lines on plan views 
and with additional sections. 

Various materials may be placed below the slab prior 
to concrete placement for moisture protection and insula- 
tion. Sections and details describe subgrade materials 
such as gravel, moisture protection such as polyethylene 
sheets, and insulation such as expanded polystyrene. The 
compaction requirements and thickness of the subsurface 
gravel are indicated. 

Architectural plan views and details indicate the thick- 
ness of a concrete slab and the method of isolation from 
or attachment to surrounding members. Forming is not 
required where slabs-on-grade are placed between existing 
walls or other structural members. However, expansion 
joints may be needed at these points. An expansion joint, or 
isolation joint, is a joint that separates sections of concrete 
to allow for movement caused by expansion and contrac- 
tion of concrete. The locations and types of expansion joints 
are indicated on details. See Figure 5-9. The edge design of 
a keyway or dowel is shown if the slab must join to other 
members. Contraction joints in slabs are also shown on plan 
views and details. A contraction joint, or control joint, is 
a groove made in a concrete surface to create a weakened 
plane and control the location of cracking. Contraction 
joints are formed, tooled, or sawed in the concrete. 


| Portland Cement Association 
A piece of preformed asphaltimpregnated fiber material, 
generally Уг to Y2" thick, is used in an expansion joint to 
provide space for concrete to expand. 
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Figure 5-9. Expansion joints around structural members allow for movement of the concrete caused by expansion and 
contraction and help to prevent cracks in slabs-on-grade. Contraction joints create a weakened plane in the concrete and 


control the location of cracking. 


Electrical conduit, plumbing pipe, and other mechanical 
systems may be installed in cast-in-place concrete floor 
slabs. The conduit and pipe is bent and stubbed out of 
the slab where electrical or plumbing service is required 
in walls and other locations. The ends of the conduit and 
pipe are capped or covered with protective tape to prevent 
concrete or other debris from falling into and blocking the 
conduit and pipe. 

Conduit sizes and locations are shown on the electrical 
prints. Pipe sizes and locations and information regarding 
other mechanical systems are shown on the mechanical 
prints. It may also be necessary to stub reinforcing steel 
out of the slab to create attachment points for column 


and wall reinforcing steel. Anchor bolts may also be 
set in the slab for attaching structural steel columns or 
mechanical equipment. 

Elevations to the top of the concrete slab for slabs-on- 
grade and above-grade slabs are indicated on elevations or 
provided as a note on plan views. The amount of slope for 


d-—— —— 


The gravel subgrade below a slab-on-grade 
must be reasonably uniform material of 
similar uniform density. 
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a floor, roadway, or ramp is also indicated. In cases where 
there are many variations in finished slab height, such as for 
mechanical pits or built-up pads, a symbol on plan views 
indicates the depth or height of the offset. See Figure 5-10. 
Sections may also be referenced from plan views to obtain 
side wall and other slab offset information. Surface treat- 
ment of the slab and the type of concrete may be included 
on cover sheet notes or in the specifications. 
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Figure 5-10. Built-up and depressed portions of castin- 
place concrete slabs are indicated with stepped symbols 
and sections. 
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Columns. Cast-in-place concrete column locations are 
shown on plan views in a manner similar to structural 
steel columns and concrete piers. Lines on a grid intersect 
at column locations. Each column is identified by a letter 
and number. See Figure 5-11. A schedule is commonly 
included on the prints that relates the letter and number 
identification code of each column to the column size, 
shape, height, and reinforcing steel requirements. 


Portland Cement Association 
Falsework is fastened to a concrete slab to secure and 
support the base of a column form and prevent movement. 
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Figure 5-11. Column details are referenced from a plan view using grid lines that represent letters and numbers and 
intersect at column locations. Column schedules provide elevation, dimensions, and reinforcing steel information. 


Formwork and concrete for constructing columns are 
commonly placed one level at a time. For example, the col- 
umns for the first level of a three-story building are formed 
first and the concrete is placed. The second floor deck is 
then formed, placed, and finished. The columns between 
the second and third floor are formed and the concrete is 
placed after the second floor deck is completed. 

Structural steel columns may be encased in concrete to im- 
prove their strength and protect them from fire. Forms are set 
around the structural steel columns and concrete is placed. 

Centerlines for columns are established after slabs, 
footings, and foundations are complete. Reinforcing steel 
for columns 15 set in place. Formwork for the columns is 
then constructed around the steel, plumbed, and properly 
braced. Column forms include fiber forms, wood forms, 
patented panel forms, steel forms, and fiberglass spring 
forms. Concrete for the columns is placed with a con- 
crete pump or а concrete bucket attached to a crane. See 
Figure 5-12. Formwork is removed after the concrete has 
obtained the required strength. 


Portland Cement Association 
Figure 5-12. Column forms are firmly braced and 
concrete for the columns is placed with a concrete bucket 
or concrete pump. 


Column Caps. A cap is placed on top of columns to sup- 
port loads not directly above the column. Column caps, 
also referred to as pier caps, are used primarily in bridge 
construction. A column cap may be placed directly over 
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one column or span between columns and carry beams, 
girders, and joists. See Figure 5-13. Dimensions for overall 
width, thickness, and height for column caps are shown on 
plan views, sections, and elevations. 

Column cap formwork is typically supported by the 

columns on which the formwork is placed. One forming 
method uses through-bolts, which are placed in holes 
formed in the columns. The bolts support brackets that 
act as seats for the formwork. Another forming method 
uses a two-piece friction collar that is secured around the 
columns. The collars have projecting support brackets to 
secure column cap forms in position. 
Walls. Cast-in-place concrete walls are constructed over 
footings or slabs. Wall length and width dimensions are 
shown on foundation plan views, elevations, details, 
and sections. See Figure 5-14. Additional information 
regarding cast-in-place concrete walls includes elevations 
to the top and bottom of the wall, thickness of the wall, 
position of wall surface features, embedded items, and 
reinforcing steel. 

A form-release agent is applied to the wall form prior to 
its placement. One side of the wall form is set in place and 
braced. Wall forms are made of wood or metal faces rein- 
forced with wood or steel frames. Wall forms are aligned 
and reinforced with walers, strongbacks, and braces. Rein- 
forcing steel, blockouts for doors and windows, bulkheads, 
and waterstops are installed before the opposing side of the 
wall form is set into place. Wall ties extending between the 
opposing wall forms maintain the proper distance between 
the wall forms and distribute concrete loads during place- 
ment. Wall ties used in heavy commercial construction 
include snap ties, wire ties, she bolts, and coil ties. The type 
of wall ties used for a particular application depends on 
the wall width and design. For heavy commercial projects 
with complex forming requirements, form manufacturers 
provide detailed drawings of wall form, tie, and bracing 
to ensure proper formwork construction. 

For some applications, such as abutment walls, slurry 
walls, or retaining walls, only one side of a wall is formed 
and the opposing side is supported by soil or rock. Rein- 
forcing steel is set in place and the forms are set and braced. 
Additional braces are required for one-sided wall forms to 
support the hydrostatic pressure that is not offset by another 
side of a wall as with a conventional wall tie system. 


Ñ 


Concrete ties are classified by load-carrying 
capacity. Light-duty ties have safe work- 
ing loads up to 3750 Ib, while heavy-duty 
ties have safe working loads greater than 
3750 lb. 


em 
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Figure 5-13. Column caps, shown in plan views and sections, are formed by clamping or bolting formwork to sup- 
porting columns. 
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Figure 5-14. Sections through castin-place concrete foundation walls show surface treatments, reinforcement require- 


ments, and dimensions. 


Gang forms may be used for large continuous walls. 
A gang form, or ganged panel form, is a series of smaller 
prefabricated form panels fastened together to create a 
larger form. Gang forms can be set in place more quickly 
than many small components. See Figure 5-15. Gang forms 
are set in place with cranes and may be bolted to existing 
concrete walls to hold them in place. Concrete is placed 
after wall forms are set and properly braced. The forms are 
stripped when the required strength is obtained. 


Above-Grade Slabs. Various methods are used to con- 
struct above-grade concrete slabs, including a monolithic 
method with joists and the above-grade slab being placed 
at the same time; supporting the above-grade slab with 
precast concrete or structural steel beams; or supporting 
the slab with steel beams and corrugated decking. Open- 
ings in above-grade slabs for elevator shafts, stairwells, 
mechanical chases, and similar openings are shown on 
plan views with two solid diagonal lines forming an “X” 
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inside a solid shape, such as a square or rectangle. The 
dimensions of the finished opening in the slab are indicated 
on the plan views. 

The two monolithic slab systems are the one-way 
joist system and the two-way joist system. The type of 
system to be used is indicated on plan views and details. 
See Figure 5-16. Hidden lines indicate beam direction 
and location. Two-way joist systems are also referred to 
as waffle beam and slab systems. 


APA—The Engineered Wood Association 
Figure 5-15. A gang form consists of a series of smaller 


prefabricated form panels set in place and braced as a 
larger single form. 
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Figure 5-16. Hidden lines on a plan view indicate direc- 
tion and location for beams in a two-way castin-place 
concrete monolithic slab and beam floor. 
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Two-way joist systems provide heavier load 
capacity and longer two-way spans than a 
one-way joist system. 


PRE TE 


For both monolithic slab systems, decking is used to 
form a flat surface at the elevation of the bottom of the 
cast-in-place concrete beams. Steel, wood, or panelized 
shores support the beams and joists over which the decking 
is installed. The spacing and width of the beams are laid 
out on the deck. Pans or domes are used to form voids in 
the concrete slab to create beams in either one or two direc- 
tions. A pan is a prefabricated form unit used in one-way 
concrete joist systems. A dome is a square prefabricated 
pan form used in two-way concrete joist systems. See 
Figure 5-17. Spandrel beams are formed around the outside 
edge of the deck to provide structural support. Perimeter 
edge forms are constructed to retain the concrete and 
maintain the proper elevation at the top of the slab. 

Reinforcing steel, electrical, and mechanical utilities 
are installed prior to concrete placement. Forming systems 
are designed by specialists to ensure the proper number of 
shores is in place and the proper amount of camber (slight 
curvature) has been designed into the form. The shores 
and forms must support the weight of the forms, the fresh 
concrete, all reinforcement, electrical and mechanical 
utilities, and the tradesworkers placing and finishing the 
concrete. See Figure 5-18. The shores and formwork are 
removed after the concrete has been placed and finished 
and has reached the proper strength. 


Portland Cement Association 
Domes are fastened to soffits after shores and stringers 
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Figure 5-18. Reinforcing steel is set in place after form- 
work and domes are installed. 


Information for cast-in-place concrete beams, including 
spandrel beams and interior supporting beams between 
columns, may be included in a beam schedule on the 
prints. Cast-in-place concrete beams are identified on a 
plan view with letters and numbers that correspond to the 
beam schedule. See Figure 5-19. 
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Figure 5-17. Steel domes are available in standard heights and widths for forming monolithic beam and slab floor sys- 
tems. Perimeter beams support the edges of an above-grade slab. 


Precast concrete beams or stee] beams may be placed 
independently of the above-grade concrete slab. The slab 
thickness and reinforcing steel position is indicated on the 
details. Formwork is suspended from beams after columns, 
walls, and beams are in place. Hangers are placed on the 
beams and allow for temporary joists and bracing brackets 
to be supported and set to the proper slab height. Lubricated 
threaded rods are used to support brackets for joists. Lu- 
brication is used to prevent concrete from adhering to the 
rods. Form decking is then installed over the joists. The slab 
is tied to the beam by reinforcing steel projecting from a 
precast concrete beam or welded studs on top of a structural 
steel beam. An edge form is built around the perimeter of 
the deck. Electrical conduit, mechanical blockouts, and 
reinforcing steel are set in place and the concrete is placed 
and finished. The temporary joists, bracing brackets, and 
deck forming are removed from below after the concrete 
has obtained its design strength. The threaded rods are 
removed and the remainder of the hanging hardware is 
placed into the concrete deck and remains in place. 
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Concrete for above-grade slabs is also placed оп cor- 
rugated decking supported by steel beams or open web 
steel joists. See Figure 5-20. A structural steel C channel 
is welded around the perimeter of the corrugated decking 
to retain the concrete. The top of the C channel is set to the 
top of the slab. Concrete is placed directly on the corrugated 
decking and finished to the proper elevation and slope. 
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OSHA 29 CFR Subpart Q— Concrete and Ma- 
sonry Construction provides safety informa- 
tion regarding common equipment used fo 
place and finish concrete. For example, pow- 
ered and rotating-type concrete trowels must 
be equipped with a control switch that will 
automatically shut off the power when opera- 
tors remove their hands from the handles. 
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Figure 5-20. Castin-place above-grade concrete slabs can 
be supported by structural steel and corrugated steel decking. 
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Reinforcing Steel 


Cast-in-place concrete is reinforced with a variety of 
steel materials including steel reinforcing bars (rebar) and 
welded wire reinforcement. Details, notes, and reinforcing 
schedules provide specific information regarding the type 
and position of the reinforcing steel in the concrete. See 
Figure 5-21. In addition, pretensioned and post-tensioned 
concrete use specialized reinforcement that combines the 
compressive strength of concrete with the tensile strength 
of steel. 
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omitted when the opening dimensions are less than: 


12" on all sides (rectangular) or 
16" diameter (circular) 


When a rebor is interrupted by such an opening, relocate it along one 
side of the opening and add an identical bar on the other side. 
Alternatively, 1 moy be ЖҰ around the opening with no additional rebar 
required if it lies within 3" of the edge. 


Figure 5-21. General notes on structural drawings 
provide information about reinforcing steel, fastening, and 
coverage. 


4. — — 


Epoxy-coated, zinc-coated, and stainless 
steel rebar are specified when corrosion 
protection is required. Stainless steel 

rebar also has nonmagnetic properties. 
Fiberglass-reinforced plastic (FRP) rebar 
may also be specified for highly specialized 
concrete construction due to its light weight, 
high tensile strength, corrosion resistance, 
and nonconductive properties. Smooth 

and deformed FRP rebar is available in the 


same standard sizes as steel rebar. 
—— rss 


Materials. Rebar is the most common method of reinforc- 
ing piles, roadways, footings, columns, walls, and beams. 
Rebar, or steel reinforcing bar, is steel bar containing lugs 
(protrusions) that allow the bars to interlock and adhere 
to the surrounding concrete. Rebar is tied together with 
wire ties in various configurations to reinforce concrete 
structures. 


Rebar size is indicated in increments of ¥6” diameter. 
For example, a #4 rebar is 48”, or >”, diameter. Several 
grades of steel are used for rebar that vary according to 
their tensile strength. Grade 40 rebar has a minimum tensile 
yield strength of 40,000 psi. Grades 50 and 60 have higher 
yield strengths. See Figure 5-22. An epoxy coating may 
be applied to rebar subjected to the weather. Epoxy-coated 
rebar are commonly used in road and bridge construction 
to minimize the effects of corrosion on the steel. Rebar 
is shown on sections with solid circles for end views and 
solid lines for profile views. 

Welded wire reinforcement is also used to reinforce 
concrete slabs. Welded wire reinforcement is heavy-gauge 
wire joined in a grid and used to reinforce and increase 
the tensile strength of concrete. Sheets or rolls of the re- 
inforcement are stretched out and set in place to reinforce 
lightweight slabs such as sidewalks. 


Portland Cement Associati: 
Straight and bent rebar for a road slab and edge barrier are posi 
tioned and tied together before concrete placement. 
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REBAR GRADE MARKS 


7] КС INITIAL OF | 25 N. 
PRODUCING MILL A Ç "à | | 
(USUALLY LETTER) 


BAR SIZE (43 
THROUGH #18) 


STEEL TYPE 
(BILLETI— 7 


GRADE 40 GRADE 60 GRADE 75 GRADE 40 GRADE 60 GRADE 75 
GRADE 50 GRADE 50 


LINE SYSTEM GRADE MARKS NUMBER SYSTEM GRADE MARKS 


STANDARD REBAR SIZES 


Deformed — 8" Ultimate 
illet я Strength* 
ome Strength’ 


Bar Size Weight о. 72. 
Designation рег Foot Diameter ~ P iona 


ASTM A615 


Grade 40 40,000 ` 
Grade 50 | a 50,000 i 
| Вай Steel ASTM A996 | Ls 
| Grade40 | _ 50,000 f 
Grade 50 | тый 60,000 м 
| Axle Steel ASTM A996 | 4 | 
Grade40 | 40,000 2 7 
р. Graded 2: 2: 1 50,000 f xm 
Deformed Welded Wie | ^ ogg | | 
Reinforcement ASTM А496 | š |a 
Plain Welded Wire — Ї 
| Reinforcement ASTM A82 | ЕЗ 
` Less than W1.2 d 56,000 d d 
NT | EqualtoorgreaterthanW12| — 65000 |. 
*inIb * in psi Í 
t in in. 


Figure 5-22. Rebar is identified using a standard system of lines or numbers. Various types and grades of steel provide 
different yield strengths. 


Welded wire reinforcement size is designated by the 
wire spacing and either the cross-sectional area of the wire 
or the wire gauge. See Figure 5-23. Wires may be either 
smooth or deformed. Welded wire reinforcement has yield 
strengths between 50,000 psi and 70,000 psi. Welded wire 
reinforcement is shown on details as a dashed line with an 
“Х” at each break in the line. 


Ñ — — | 


Unrolled welded wire reinforcement must : 
be prevented from recoiling by securing Portland Cement Association 
each end or turning over the roll. Reinforcing steel is formed at a fabricating shop when many 

= — shapes of similar sizes are required for a construction project. 


Цог 


TRANSVERSE WIRES 


LONGITUDINAL WIRES 
ROLLS 


SHEETS 


1 


LONGITUDINAL SPACING (IN IN.) 


RANSVERSE SPACING (IN IN.) 
X W = SMOOTH WIRE 


1: = DEFORMED WIRE 
x6—W2.9xW2.9 


LONGITUDINAL | 


WIRE SIZE —TRANSVER 
(CROSS-SECTIONAL AREA) ieee ae Р 
(CROSS-SECTIONAL 
AREA) 


COMMON STOCK SIZES OF МЕРЕТ! 
WIRE REINFORCEMENT 


New Designation Old Designation 
(W-Number) {Wire Gauge) 


Diameter* Weight! 


аавв | 


21 
` 168 


"inin. 
t in tb per 100 sq ft 
Figure 5-23. Welded wire reinforcement size is desig- 


noted by wire spacing and cross-sectional area or wire 
spacing and wire gauge. 


Installation. Print details for cast-in-place concrete struc- 
tures provide specific information regarding installation of 
reinforcing steel. See Figure 5-24. Details include the size 
and length of the rebar, the position of the steel within the 
finished concrete, and any overlap requirements. Sleeves 
and other fastening devices are available where reinforc- 
ing steel is joined end to end. Per OSHA 29 CFR Subpart 
Q— Concrete and Masonry Construction, all protruding 
reinforcing steel must be guarded to eliminate the hazard 
of impalement. 
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Ç 
кр. 
MES SIZE 
К 16 


Р TO DWLS 


#4 € 8 OWLS 


4-45 CONT 
#5 © 8 = 
CONTINUOUS 


PLACEMENT 


Figure 5-24. Sections through castin-place concrete 
foundation walls and footings indicate rebar size, type, 
and placement. 


Each portion of the architectural and structural prints 
and details for concrete structures provides reinforcing 
steel information. For example, cages of vertical rebar with 
intermediate stirrup ties are formed for columns. The size 
of the upright and tying rebar for stirrups and the spacing 
of the rebar in both directions are indicated on the column 
schedule. See Figure 5-25. Various sizes and shapes of bars 
are required for beams. Reinforcing steel sizes, shapes, and 
lengths are also provided in the beam schedule. The various 
shapes are obtained by heating and bending the bars at a 
fabricating shop or on the job site. Schedules for the place- 
ment of reinforcing steel in cast-in-place concrete joists and 
slabs are also included on the structural prints. 


Portland Cement Association 
Tie wires are used to secure vertical rebar in position before 
concrete placement. 
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» Дэгээ s 


/- REBAR LENGTH 
“VARIATION TOLERANCES 


— ae 


/ 
# 
== LENGTH PLUS OR MINUS 1” mei 


| BAR OR SMALLER 0- DIMENSION PLUS OR MINUS T | 
1"BAR OR LARGER 0- DIMENSION PLUS OR MINUS 1" 


H-DIMENSION PLUS ZERO OR MINUS 


- BAR OR SMALLER 0- DIMENSION PLUS OR MINUS} 
T BAR OR LARGER 0- DIMENSION PLUS OR MINUS 1° 


TIE OR 
STIRRUP 


SPIRAL OR 
CIRCULAR TIE 


PLUS OR 
MINUS + 


PLUS OR 
MINUS Y 


COLUMN GRID 
POINTS 


EL.1462-T 


1" DIAMETER 
REBAR 


ACE 18” 


REBAR AND SIZE 


jD ө 16" . 


m STIRRUP 


1%” DIAMETER SIZES AND SPACING 


REBAR 


Figure 5-25. Rebar is bent into different shapes for con- 
crete beam reinforcement. A column schedule indicates 
sizes and spacing of rebar and stirrups. 


Cages of reinforcing steel for columns and beams as 
well as mats of reinforcing steel for walls and slabs are 
formed by tying rebar together with wire in the configu- 
ration indicated on the prints. When possible, large cages 
or mats are prefabricated and tied together at a location 
away from the concrete forms for greater accessibility by 
tradesworkers. The large cages or mats are then lifted into 
the forms with cranes and set at their final location before 
concrete placement occurs. See Figure 5-26. Reinforcing 
steel must be positioned within the forms in a way that 
ensures that it will be properly covered with concrete. The 
cages or mats are secured and braced to prevent movement 
during concrete placement. Some rebar making up the 
cages or mats commonly project out of the edges of the 
forms to create an attachment point for adjoining cast-in- 
place concrete members. The amount of reinforcing steel 
projecting out of the concrete is noted on the details and 
schedules. 


Figure 5-26. A series of individual steel reinforcing bars 
may be tied together into a mat and set in place as a 
single unit using a crane. 


For flat slabs and roadways, the rebar mat or welded 
wire reinforcement must be positioned a specific distance 
above the bottom of the slab using chairs or bolsters. A 
chair, or bar support, is an individual supporting device 
used to support reinforcing steel in the proper position 
before and during concrete placement. See Figure 5-27. A 
bolster is a continuous supporting device used to support 
reinforcing steel in the bottoms of slabs. The top wire of 
the bolster is corrugated at one-inch centers to maintain the 
position of the reinforcement. Chairs and bolsters are set 
in position and reinforcing steel is set on top of the chairs 
or bolsters. The reinforcing steel may simply rest on the 
chairs and bolsters or be tied in place. Chairs and bolsters 


are also used in other horizontal concrete members such 
as beams. 


* Available in Class 3 only, except on special order. 
t Available in Class 3 only, with upturned or end bearing legs. 
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Slab bolster 


š 1 11, and 2” heights іп 5’ and 10’ lengths 


Continuous 
high chair for 


Up to 5” heights іп JÛ increments 
metal deck 4 9 8 


Joist chair, 


” ” 7 . a . š 
upper 14” span. 1” through 3” heights + in increments 


Figure 5-27. Bolsters and chairs support reinforcing steel in the proper position before and during concrete placement. 


Prestressed Concrete. Additional concrete strength is 
gained by utilizing steel tendons (cables) in tension in a re- 
inforced concrete assembly. Prestressed concrete is concrete 
in which internal stresses are introduced to such a degree that 
tensile stresses resulting from service loads are counteracted 
to the desired degree. Two methods of creating prestressed 
concrete are pretensioning and post-tensioning. 

Pretensioning is a method of prestressing concrete 
in which steel tendons are tensioned before concrete is 
placed. The tendons are set between the concrete forms and 
stretched to a specified amount using powerful pretension- 
ing jacks. Plates and anchors at the ends of the pretensioned 
member secure the tendons in position. Concrete is then 
placed in the forms around the tendons. The concrete 
bonds to the tendons as it hardens. When the concrete has 
achieved its specified strength, tension on the tendons is 
released and the backward pull of the tendons places the 
concrete under compression to minimize deflection. Pre- 
tensioning is most commonly used for precast members 
such as beams or piles. See Figure 5-28. 

Post-tensioning is a method of prestressing concrete in 
which steel tendons are tensioned after concrete is placed. 
In post-tensioning, the tendons are encased in a sheath to 
prevent them from adhering to the concrete. The sheathed 
tendons are set in the concrete forms and concrete is placed 
around them. After the concrete has obtained the specified 
strength, the tendons are stretched and placed in tension to 
transfer the load from the tendons to the concrete. Plates 
and anchors at the ends of the post-tensioned member 
secure the tendons in position. Post-tensioning is most 
commonly used for cast-in-place concrete members. 


Portland Cement Association 
Figure 5-28. Tensioned steel tendons embedded in 
concrete members provide tensile strength. Pretensioning 
is most commonly used for precast members. 


S. —— 


Per OSHA 29 CFR Subpart Q— Concrete and 
Masonry Construction, no tradesworkers, 
except those essential to post-tensioning 
operations, are permitted to be behind 

a post-tensioning jack during tensioning 
operations. In addition, signs and barriers 
must be erected to limit access to the post- 


tensioning area. 
ceon 
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For pretensioning and post-tensioning, the proper 
number of tendons of the appropriate diameter must be 
installed, the proper spacing of the tendons must be main- 
tained during concrete placement, the specified amount of 
tension must be applied to the tendons, and the specified 
plates and anchors must be installed. 


PRECAST CONCRETE 


Precast concrete members are commonly used in heavy 
commercial construction. Precast concrete members are 
used for walls, beams, slabs, piles, and a variety of other 
members. Concrete members may be precast at the job 
site and lifted into place or precast at a casting yard and 
transported to the job site by truck where they are lifted 
into position. Precast members require reinforcement to 
ensure they can withstand the stresses of transportation and 
installation as well as the final structural loads. 


Tilt-Up Construction 


Tilt-up construction is a method of concrete construction 
in which wall panels are cast horizontally at the job site 
adjacent to their eventual position and tilted up into posi- 
tion after removal of the forms. See Figure 5-29. Tilt-up 
construction is commonly used for construction of concrete 
structures of one to three stories. Information contained on mm 
prints regarding tilt-up panels includes wall dimensions, Figure 5-29. Tilup wall panels are cast on a floor slab 
opening dimensions, placement and types of lift anchors and lifted into place using a crane after the concrete has 
and reinforcement, and interior and exterior wall finish. reached the desired strength. 


A planning schedule for casting, lifting, and bracing of 
tilt-up panels is completed prior to the beginning of the con- 
struction project to ensure that walls are placed and lifted 
in an orderly manner. A planning schedule ensures that 
walls that are cast, raised, and braced first do not obstruct 
casting and placement of the walls that follow. 

After tilt-up wall panels are in position and properly 
braced, horizontal structural members that support floors 
and roofs are connected to the walls by welding plates or 
bolted inserts or supported by ledges formed on the walls. 
Precast concrete, cast-in-place concrete, or structural steel 
decking and roofs may be used with tilt-up panels. 


Per OSHA 29 CFR Subpart Q— Concrete and 
Masonry Construction, lifting inserts that 
are embedded or otherwise attached to tilt- 
up members must be capable of supporting 
at least two times the maximum intended 


Portland Cement Association 
Precast segmental box girders are lifted by crane and secured to қ к 
the tops of cast-in-place piers or columns. oad applied or transmitted to them. 


Forming. Before forming tilt-up panels, a horizontal 
casting bed must be created. A casting bed is most com- 
monly a cast-in-place concrete slab, but wood platforms 
or compacted fill can also be used as a casting bed. Low 
edge forms, equal in height to the tilt-up panel thickness to 
be cast, are set and attached to the casting bed. The inside 
edges of the forms are set to the dimensions of the finished 
panel. Provisions are made around the perimeter of the form 
to allow for the projection of reinforcing steel as shown 
on the prints. The forms may have drilled holes or be con- 
structed of two adjoining pieces that allow for placement 
of reinforcing steel yet still retain the concrete. 

When a concrete floor slab is used as a casting bed, a 
bond bréaker is applied to the slab surface before concrete 
placement. A bond breaker is a blend of organic chemi- 
cals, inorganic chemicals, or polymers that prevents fresh 
concrete from adhering to previously set concrete. Prior 
to applying a bond breaker, the floor slab is blown clean 
to remove all debris. The bond breaker is applied directly 
to the surface of the floor slab by spraying or mopping. 
Bond breakers contain a coloring agent that does not adhere 
to the concrete but is used to indicate that all areas of the 
floor slab are properly coated. A bond breaker should not 
be applied to reinforcing steel since it will inhibit adhesion 
of the steel to the concrete and reduce the effectiveness of 
the reinforcing steel. 

Blockouts for tilt-up panels are set in place for door 
and window openings and beam pockets. A blockout is 
a space within a concrete structure under construction in 
which fresh concrete is not to be placed. Door and window 
jambs are also set in the wall form. Blockouts and jambs 
are properly braced to the casting bed to prevent movement 
during concrete placement. 

For some applications, a decorative surface finish may 
be required on the inside of the wall that is on the lower side 
of the forms. Form liners or other materials used to create 
the desired surface finish are placed on the floor slab and 
secured in position to prevent movement during concrete 
placement. In addition, welding plates for connecting 
adjoining wall panels and other structural attachments for 
interior floors or roof members are installed. 


Ee 


Per OSHA 29 CFR Subpart Q— Concrete and 
Masonry Construction, tilt-up wall panels 
must be adequately supported to prevent 
overturning and collapse until permanent 
connections are completed. No trades- 
worker is permitted under panels being 
tilted into position except those required 
for proper erection. 
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In some applications, electrical and mechanical fixtures 

may be placed at this time. Junction boxes, switch and 
receptacle boxes, and conduit may be set in place and 
secured for embedded electrical work. Pipe and blockouts 
for ductwork or additional piping may be set for plumbing 
and HVAC systems. Plumbing and HVAC installations are 
shown on the electrical and mechanical prints. Electrical 
and mechanical fixtures placed in a tilt-up wall are secured 
to the reinforcing steel to ensure that they remain in the 
proper position during concrete placement. 
Reinforcing. Details regarding reinforcing steel for tilt-up 
wall panels are similar to details provided for cast-in-place 
concrete structures. Additional reinforcement may be re- 
quired to hold the wall rigid during the lifting process. Lift 
anchors and brace inserts are set within the forms to provide 
an attachment point for lifting hardware and crane cables. 
Lift anchors and brace inserts are installed at specific loca- 
tions and tied to the reinforcing steel. Proper location of the 
lift anchors ensures that the wall can be lifted safely and 
will not break during the lifting operation. See Figure 5-30. 
Brace inserts allow the wall panels to be properly braced 
after being lifted into place and prior to the installation of 
interior floors or the roof structure. Threads in lift anchors 
and brace inserts are protected from concrete to ensure that 
bolts can be properly installed later. Symbols on details and 
manufacturer manuals describe the types of lift anchors and 
brace inserts placed in the tilt-up wall forms. Dimensions 
on elevations for tilt-up wall panels show proper locations 
for lift anchors and brace inserts. 


4 


Portland Cement Association 


A decorative surface finish is used to simulate the appearance of 


natural stone on precast panels. 
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SYMBOL DESCRIPTION . ILLUSTRATION 


SYMBOL GUIDE AND INSERT ILLUSTRATION 


T-41 SL GROUND RELEASE INSERT 


P-52 SL ANCHOR (EDGE ONLY) 
Dashed line indicates special shear bar 


T-6 WALL BRACE INSERT 
(Leg construction may be similar to TYPE T-1.) 


APPLIES FOR EDGE 
LIFT ONLY. SL INSERT 


SIZE LENGTH PART NO. 


` X" CLR. FOR 1 & 2 TON 
| K" CLR FOR 4 & B TON 


SL ANCHOR ontonuen pan unma. 
A). 


DETAIL — 


CASTING SURFACE 


GROUND RELEASE 
INSERT 


WALL BRACE 
INSERT 


BHO, с” Ser / ж Фу 


Botan PAE 
1% iin 


Figure 5-30. Elevations drawings for til-up wall panels indicate locations for lift anchors and brace inserts that are set in 
place and fastened to the reinforcing steel. i 
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Finishing. Concrete is carefully placed in the forms to 
avoid disturbing the bond breaker, blockouts, jambs, and 
other previously installed items. Concréte is commonly 
placed onto a slanted plywood panel, which allows the 
concrete to slide easily onto the floor slab rather than 
dropping directly onto the slab. The interior surface of the 
wall is the surface that is in direct contact with the casting 
bed. The exterior surface of the wall is flush with the top 
of the edge forms. After the concrete is placed and leveled, 
exterior wall surface finishes can be applied. One or more 
tilt-up wall panels may be formed, reinforced, and placed 
at the same time on the job site, depending on the size of 
the building and accessibility for concrete placement. 


Lifting. Prior to lifting, tilt-up panels with several block- 
outs and other voids may require additional bracing. Steel 
beams or C channels may be temporarily fastened to the 
wall surface. A crane with a spreader bar is used to lift 
and set the finished tilt-up wall panels in position after 
the concrete has obtained the specified strength. Cables 
are fastened to the lift anchors embedded in the wall with 
bolts and reinforcing plates as required. Braces are bolted 
to the brace inserts embedded in the wall and fastened to 
the floor or other members designed to hold the wall in 
position. The wall panel must be properly braced prior to 
removing the crane rigging. The lifting and bracing process 
is performed for each wall panel until they are all braced 
in final position. 


Fastening. Tilt-up wall panels are fastened together using 
several methods including flush cast-in-place pilasters, 
cast-in-place columns, precast columns, steel columns, 
and flush steel plates. See Figure 5-31. Concrete pilasters 
or columns may be formed between the braced wall pan- 
els. The pilasters or columns are cast-in-place and tie the 
tilt-up panels together. Reinforcing steel projecting from 
the edges of adjoining tilt-up wall panels extend into the 
pilasters or columns to tie the panels and pilasters or col- 
umns together. Precast concrete columns with steel inserts 
may be set in place between the tilt-up panels and welded 
to the tilt-up panels to secure them. A structural steel col- 
umn may be set between adjoining tilt-up panels, and steel 
angles embedded in the edges of the tilt-up panels may 
be welded to the column. Steel inserts in adjoining tilt-up 
wall panels may be welded to a plate that spans between 
them and joins them together. Details indicate the type of 
panel-joining system used. For many applications, interior 
floors, walls, and the roof further tie the individual tilt-up 
wall panels together. 

Regardless of the method used to tie the wall panels 
together, braces for tilt-up wall panels must remain in place 
until the panels are fastened together and the floors and roofs 
are in place as necessary to ensure the structural integrity 
of the building. Interior walls, floors, and roofs tie the tilt- 
up wall panels together and provide structural stability. 


Fastening Tilt-Up Wall Panels 


Figure 5-31 Ø 


(МАН PANEL /  \-PILASTER 


— JOINT REINFORCEMENT AND 
DOWELS EMBEDDED IN FOOTING 


FLUSH CAST-IN-PLACE PILASTER 
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REINFORCEMENT 
AND DOWELS | 
COLUMN EMBEDDED IN FOOTING 


CAST-IN-PLACE COLUMN 


FIELD FILLET 
WELDS 


COLUMN WITH STEEL BASE 
PLATE CONNECTED TO FOOTING 


PRECAST COLUMN 


ANGLES EMBEDDED 
IN PANELS 


FIELD FILLET WELD 
STEEL COLUMN 
OR VERTICAL BEAM 


STEEL COLUMN 


ANGLES EMBEDDED 


FIELD FILLET WELD 
STEEL PLATE 


FLUSH STEEL PLATE 


Figure 5-31. Tiltup wall panels are fastened together 
using several methods. 


Tilt-up wall panels are secured to the concrete floor of the 
structure by being set in a keyway formed in the slab or 
footing or by rebar placed in the floor near the wall sections 
and secured by ties and grout or concrete. 
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Off-Site Precast Members steel is cut with oxyacetylene cutting equipment to provide 
the proper amount of projection for attachment of other 


Concrete members that are precast and transported to the ds 
building members. 


job site include piles, beams, slabs, and wall panels. The 


primary considerations in construction with large precast Beams and Slabs. Precast concrete beams and girders are 
concrete members are proper handling, rigging, and instal- used for building and bridge construction. Beams and girders 
lation to prevent cracking and failure of the units. are formed in stemmed, rectangular, L-, or T-shapes according 
Piles. Precast concrete piles are driven in a manner similar to print details. See Figure 5-32. The details provide informa- 
to other piles. A pile-driving hammer forces the pile into tion regarding the beam or girder length, height, and width. 
the ground to a specified depth or resistance. A shoe may A schedule and structural prints may also be provided to 
be fitted to the tip of the pile and a driving head placed indicate the types and placement for precast concrete beams. 
on the head of the pile to prevent damage while the pile Structural engineers design the placement of reinforcing steel 
is being driven. Tops of precast concrete piles are cut to based on the loads to be imposed on the beam. Beams are 
the required elevations with a concrete saw. Reinforcing commonly reinforced by pretensioning or post-tensioning. 
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Figure 5-32. Precast concrete girders and beams are designed to span long distances. 


T-shape beams incorporate beams and slabs into a single 
unit and are used to span between column caps, beams, or 
girders in bridge construction. The slab section of the T 
may be from 8' to 10' wide. Double T-shape beams with 
two vertical sections are also available. Precast T-shape 
beams may be joined side by side to create an integrated 
unit for bridge beams and road surfaces. 

After precast concrete beams are set in place, forms 
may be set perpendicular between them to provide for 
placement of cast-in-place concrete. The concrete ties the 
beams together, prevents tipping, and distributes imposed 
loads. Beams tied together with cast-in-place concrete are 
commonly placed directly above columns and column caps 
for bridge construction. 

Precast floor slabs are available in a variety of thick- 

nesses and designs and are used for above-grade floor slabs 
and roof panels. The types and sizes of precast floor slabs 
are noted on plan views and elevations. The thickness of 
precast floor slabs is noted in inches, followed by “FS” for 
solid flat slab or “HC” for hollow-core slabs. For example, 
a slab designated as 6FS is a 6” thick solid flat slab. The 
slab type and size may also be noted with a manufacturer 
product code or name. Methods for fastening the slabs to 
each other and to supporting members are shown on details 
and sections. Fastening may be accomplished by bolting 
or welding steel inserts. 
Exterior Panels. Many designs of decorative precast con- 
crete panels are used for wall finish and paving. Decorative 
concrete panels can be cast with various concrete colors, 
aggregate sizes and types, and surface finishes. Steel angles 
or plates are embedded into the panels to allow them to be 
welded to other members, such as structural steel columns 
and beams or reinforced concrete members with adjoining 
steel inserts. Precast wall panels are lifted into place with a 
crane, braced, and secured in place. Information included 
on prints regarding decorative wall panels includes the 
location of the panels and fastening details. 

Precast concrete is also used for coping, windowsills, 
lintels, headers, and other applications on exterior walls 
of concrete or masonry. See Figure 5-33. Details provide 
dimensions and installation information. 


Concrete 


On prints concerning concrete, the primary information is 
the finished dimensions for shape and location. Minimal 
information is included on architectural and structural 
prints relating to properties and placement of concrete. The 
symbol used to represent concrete on sections is a series 
of small triangles in a random arrangement. Information 
regarding the composition, placement, and finishing of 
concrete is typically included in the specifications. 
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ALUMINUM WINDOW SYSTEM 
CONCRETE WALL BEYOND 


PRECAST CONCRETE USED 
FOR SHADING DEVICE 


3/8” TYP — DRIP EDGE, TYP. 


3/4" TYP SEE STRUCTURAL DWGS- 
DETAIL 22, SHT. S5.1, FOR 
FURTHER INFORMATION 


MULLION @ 
2 PRECAST SHADING DEVICE 
1 1/25 -1-0" a 6" 12* 2FEET 


Figure 5-33. Precast concrete may be used for nonstruc- 
tural purposes, such as sunshades and trim elements. 


Properties. Architectural prints may include notes con- 
cerning specific concrete information such as compressive 
strength, aggregate size, slump, water-cement ratio, and 
admixtures. See Figure 5-34. 

Compressive strength is the measured maximum re- 
sistance of concrete to axial loading and is expressed as 
force per cross-sectional area (typically pounds per square 
inch). A compression test is a quality control test that is 
used to determine the compressive strength of concrete. A 
6" diameter by 12" high test cylindrical mold is filled with 
concrete from the same batch of concrete that is placed in 
the forms. The test cylinder is cured under the same basic 
conditions as the building concrete for 28 days. After 28 
days, the cylinder is tested at a laboratory to determine 
the compressive strength. The mold is removed from the 
concrete and force is applied using a hydraulic press until 
the concrete breaks. A pressure gauge is used to indicate 
the force applied to the concrete. 

Aggregate represents approximately 70% of the overall 
volume of concrete. Aggregate size and type, typically in- 
cluded in the general notes, affects final concrete strength 
and finishing properties. General notes may describe the 
type and maximum size of aggregate to be used. Smaller 
aggregate is typically used in concrete mixtures when re- 
inforcing steel is placed closely together or for thin panels 
and slabs. 

Slump is the measure of consistency of freshly mixed 
concrete. A slump test is performed on the job site to 
determine the slump of the concrete being placed into 
the forms. Fresh concrete is collected and placed into a 
12" high slump cone, which is placed on a flat surface. 
When the slump cone is full, the cone is carefully lifted 
from the concrete and placed next to it. A straightedge 
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CONCRETE 
1. Concrete Mix Requirements as per АС! 301-89: 


Sidewalk 
Footings 


Exposed to 
eather 

Interior 

Slab—on—Grade 

Columns 

Lean Concrete 

All Others 


* Specified concrete strength at 28 days. 


г AGGREGATE SIZE 


"COMPRESSIVE STRENGTH 


2. Admixture Usage: Provide all columns and pumped concrete with the 


specified high—range water—reducing admixture ( 


superplasticizer). 


The slump range of all concrete containing the high—range 
water~—reducing admixture (superplasticizer) shall be reviewed by the 
Architect. Deliver concrete to the job site with a verified water 
slump of 3" to 4", add the high—range water—reducing 

admixture to increase the slump to the approved level. All 

other concrete shall have с maximum slump as scheduled. 


3. Conduits embedded within slab, wall or beam shall Lo mS 
| EMBEDDING REQUIREMENTS 


a. Diameter smaller than 1/4 x member thickness. 


b. Spacing greater than 4 x conduit diameter. 


4, Comber all concrete forms to compensate for deflection due to 
the dead weight of wet concrete and forms in addition to the structural 


camber shown on drawings. 


5. All exterior slabs shall include polyfiber reinforcing (CFP). 


Figure 5-34. Notes regarding concrete mixture requirements, including admixtures and embedded items, are included 


on the prints. 


is placed across the top of the cone and a measurement 
is taken from the straightedge to the top of the concrete. 
The measurement, in 1⁄4” increments, is the amount of 
concrete slump. 

The water-cement ratio is the ratio of the weight of 
water (in Ib) to the weight of cement (in lb) per cubic yard 
of concrete. The proper water-cement ratio of concrete 
is crucial to its final strength. Typically, the lower the 
water-cement ratio, the stronger the concrete. An adequate 
amount of water is required to fully hydrate the cement. 
Too much water weakens the concrete mixture. 

An admixture is a substance other than water, aggre- 
gate, or portland cement that is added to concrete to affect 
its properties. Various admixtures are available that can 
modify concrete properties, such as setting time, amount 
of required water, workability, flowability, and air entrain- 
ment. Air entrainment is the occlusion of minute air bubbles 
in concrete during mixing. Air entrainment increases the 
workability of concrete and the resistance of concrete to 
freezing and thawing. See Figure 5-35. 

Placement. Information regarding concrete placement 
is included in the specifications. General rules to be 
followed during concrete placement include placing 
concrete as close as possible to its final location to limit 
segregation of the mixture; placing concrete at a rate that 


does not place undue stresses on the formwork; avoiding 
the addition of excessive water at the job site; properly 
vibrating concrete to ensure proper consolidation; and 
properly curing concrete to ensure it conforms to final 
strength requirements. 


RECOMMENDED AIR CONTENT 
PERCENTAGE 


Nominal Maximum 
Size of Coarse 
Aggregate* 


Exposure! 


Mild Extreme 


“іп іп. 
Тіп percent 
Figure 5-35. Тһе desirable percent of air entrainment in 


concrete varies according to aggregate size and concrete 
exposure conditions. 


Reinforced Concrete 
Construction 


Name 
Printreading 
T F 1. 
2, 
jJ F 4j. 
4. 
T F 5. 
6. 
T F 7. 
8. 
T F 9. 
10. 
11. 
T F 12. 


Date 


Concrete has high tensile strength. 


A slump test measures — . 
A. formwork stability 
B. compressive strength of fresh concrete 
C. on-grade slab compaction 
D. consistency of freshly mixed concrete 


Hydrostatic pressure within concrete forms increases as the amount of con- 
crete in the forms increases. 


| construction is a method of concrete construction in which wall panels 
are cast horizontally at the job site adjacent to their eventual position and 
tilted up into position after removal of the forms. 


A pipe pile is a steel cylinder with open ends that is driven into the ground 
with a pile-driving rig and then excavated and filled with concrete. 


Тһе water-cement ratio that results in the highest concrete strength is _. 
A. .25 
B. .50 
С 75 
Deo 


Additional braces are typically required for one-sided wall forms. 


А(п) ___ is a series of smaller prefabricated form panels fastened together 
to create a larger form. 


Domes form voids in concrete decks in a two-way concrete joist system. 


Solid diagonal lines on an above-grade slab plan view indicate __. 
A. cross-bracing 
B. a floor opening 
C. shoring 
D. dome placement 


A(n} ___ is a prefabricated form unit used in one-way concrete joist sys- 
tems. 


Rebar must not project out of the face or edges of reinforced concrete. 
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13. 
14. 


15. 
16. 


17. 
18. 


19. 


20. 


21 
22 


23. 
24. 
25. 


26. 


27. 
28. 


Tiltup walls are commonly used for high-rise structures. 


___ is the total system for supporting fresh concrete, including the sheathing 
that contacts the concrete, supporting members, hardware, and braces. 


А #5 rebar is 58” in diameter. 


A isa continuous supporting device used to support reinforcing steel in 
the bottoms of slabs. 

A. chair 

B. rack 

C. bolster 


D. none of the above 


Precast T-shape beams are used for bridge construction. 


Precast concrete wall finish panels are fastened to structural steel members 
with drilled holes and through-bolts. 


A pile cap is located ___. 
A. below-grade to support piles 
B. on top of piles 
C. between footings and foundations 
D. between columns and column caps 


А ___is a space within a concrete structure under construction in which 
fresh concrete is not to be placed. 

A. buck 

B. form 

C. brace 

D. blockout 


Aggregate makes up approximately 20% of concrete volume. 


n 


The diameter of #3 rebar is — ". 
А. %e 
В. 3% 
C. 3⁄4 
Dae 


Lugs on steel rebar are designed to inhibit corrosion. 
Grade 60 rebar has greater yield strength than a grade 40 rebar. 


A(n) _ is a castin-place concrete pile made by driving a steel tube into 
the ground, excavating it, inserting reinforcement, and filling the cavity with 
concrete. 


Chairs are used to support rebar for __. 
A. slabs 
B. walls 
C. columns 
D. abutments 


Rebar for columns is set after formwork is in place. 


A(n} __ is the temporary structure ог mold used to support concrete while it 
is setting and gaining adequate strength to be self-supporting. 
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29. 
30. 
31. 


32. 
33. 
34. 


35. 


36. 


37. 


38. 


Friction collars are used to support formwork Юг — . 
Locations for electrical conduit are shown on slab-on-grade plan views. 


For an above-grade slab, a perimeter form that is welded around the perim- 
eter of corrugated steel decking is made Кот ___. 


Contraction joints for concrete slabs act to provide thermal insulation. 
Concrete cylinders are tested for compressive strength after ___ days. 


Tilt-up wall sections may be joined together after being lifted into place by 
cast-in-place concrete columns. 


Bond breakers are most commonly used with cast-in-place concrete. 
is the measured maximum resistance of concrete to axial loading. 


Electrical conduit is placed in tilt-up wall panels prior to concrete place- 
ment. 


А(п) is a slender concrete, steel, or timber structural member driven or 


otherwise embedded on end into the ground to support a load or compact 
the soil. 
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Reinforced Concrete | 
Construction ( 


fade Competencyil 


Nemc Фа 


Refer fo Riverpoint project (Sheets 11 to 16). 


T F 1. Openings larger than 1’ in concrete slabs-on-grade are reinforced at each 
corner with three rebar spaced 172” on center. 


2. The abbreviation “CIP” before “concrete wall” indicates — . 


3. Utility piping that is 18" below the bottom of cast-in-place concrete footings 


A. must be reinforced prior to concrete placement 

B. is placed after all footings are in place 

C. is encased in lean concrete placed in a trench around the pipe 
D. is left undisturbed during footing placement 


Т F A. The floor slab in the bottom of the elevator shaft is 6” thick. 


Ц Е 5. Where noted on the prints, web shear reinforcing is centered in concrete 
joists between domes. 


6. The finished floor elevation for the first floor concrete slab is __. 


7. The elevation to the top of the decking (bottom of the concrete wattle slab) 
for forming of the second floor above-grade slab is _ . 


Ir F 8. The 4" slabs-on-grade are placed on a layer of compacted gravel that is 6” 
deep. 


9. According to the footing schedule, the largest steel rebar used for footing 
reinforcement is  ” in diameter. 


} N.sF v o. ə ə< — —əə>ə"—h.h u8s—— 


T F 10. The trench drain on Sheet $4.1, Section 2, is on the east side of the building. 


11. For non-load-bearing walls, slabs-on-grade are thickened ___ deeper than 
the surrounding slab. 


سے 


12. On the first floor framing plan, the width of the openings in the 8” founda- 
tion wall along the north side of the building between grid lines C and E is 
А. 37-41” 
B. 4-0%” 
С. 4-8” 
D. 4-10” 
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Designations on the first floor framing plan concerning middle strips and 
column strips pertain to differences in. . 

A. slab thickness 

B. column size 

C. slab reinforcement 

D. dome placement 


13 


° 


14. The floor control joints in the service area аге ” deep. 


15. Precast concrete is used for windowsills on the first floor windows along 
grid line F between grid lines 4 and 5. 


16. Reinforcing ties for the shade beams are made of ___” diameter rebar. 


17. Concrete columns are cast continuously without interruption to the roof 
height with beams and slabs butting against them. 


18. All column reinforcing steel between the basement level and the first floor 
level is 1%” diameter. 
19. On the first floor east wall between grid lines 1 and 3, the distance between 
the outside wall line and the inside of the concrete shade beams is. . 
20. The length of the first floor slab rebar surrounding column G4 is. . 
21. Typical floor isolation joints around concrete columns are ___. 
A. round 
B. square 
C. rectangular 
D. diamond shaped 
22. The minimum distance that a 1” diameter steel reinforcing bar must extend 
past a wall opening is _. 
23. Steel rebar for an 8" thick concrete wall is placed — . 
A. on alternating sides 
В. toward the outside of the wall ` 
C. toward the inside of the wall 
D. in the middle of the wall 
24. The typical depth of rustication joints is ". 
A. Vb 
B. % 
c 
D. 1% 
25. The typical amount of concrete coverage for top slab rebar is — ". 
26. The thickness of concrete above a typical dome is _ ". 
A. 4% 
B. 10 
C. 16 
D. 20% 
27. Column E.1, 5.5 is outside of the finished building. 
28. 


The top of the first floor slab elevation is the same at column E2 and column H2. 


130 


29. The typical center-to-center spacing for dome forms is __’. 


E 588. 


31. 
32 


е 


33 


34. 


35 


36 


37. 
38. 


39 


40. 


А. 4 
Бу-5 
era 
р. б 


” 


The slab thickness for concrete stairway landings is _ ”. 


The inside diameter of forms for round concrete columns Có and Dó is _ ^. 


Section 25F on the first floor framing plan at grid line H5 refers to а full- 
strength wall. 


The hidden line with a D at each break that is parallel to grid line F indi- 
cates _ оп the basement and foundation plan. 

A. an auxiliary layout line D 

B. a footing drain 

C. cutting plane line D 

D. dome centerlines 


The steel beams at the top of the elevator shaft are installed in a north-south 
direction. 


The footing along grid line E between lines 3 and 4 is ___ wide. 
A. 8” 
Betz” 
сома” 
D2 


The distance from grid line 1 to the outside face of the concrete pillars on 
the north wall 1$ _. 


The east parapet is precast and welded in place. 


The four solid circles outside the northwest corner of the elevator shaft on 
the first floor framing plan indicate __. 

A. column reinforcing steel 

B. sleeves through the slab 

C. slab anchors 

D. slab reinforcing steel 


” 
. 


The typical thickness of shade beams is 
A. 8 


B. 12 
"mI 
D. 18 


The unit rise for each step adjacent to column G3 is _ ". 
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41. 


42. 


43. 


4а 


45. 


46. 


47 


48. 


49. 
50. 


51. 


52. 
53. 
54. 


The vertical reinforcing steel in the concrete pillars on the north and east 
sides of the building is _ “ diameter. 

A. № 

В. 58 

ск 

D. 78 


The width of the concrete basement floor slab between the foundation wall 
along grid line F and the edge of the lowered pit in the southeast corner is 


A __ is located at the junction of the footing and foundation wall along 
grid line F. 

A. continuous water drop 

B. keyway 

C. brick ledge 

D. trench 


For first floor concrete slab reinforcement, the steel rebar between columns 


СА and G3 are placed before the rebar between G4 and Н4. 


A formula for reinforcing tie horizontal spacing is — . 
A. height minus 4” divided by 6 
B. height divided by 6 
C. the same for exterior and interior columns 
D. different for columns with 8 vertical rebar and 12 vertical rebar 


The minimum allowable height of the concrete forms for the columns be- 
tween the first and second floors is __. 


The footing closest to grid line 6 between grid lines H and J has two lines 
with an "S" at each end indicating — . 

A. piping sleeves 

B. sewers 

C. steps in the footing 

D. reinforcing steel placement 


For stepped footings on compacted soil, the amount of rise on the bottom 
sloped grade per one foot of run is. " 


The steel reinforcing ties for spandrel beams аге __” in diameter. 


For perimeter beams, the distance between the column centerline and the 
edge of the nearest dome form is _ ” 


Theroofslabis  . 
A. thinner than the third floor slab 
B. the same thickness as the third floor slab 
C. thicker than the third floor slab 


D. not formed of castin-place concrete 


The seismic joint at grid line 5 is __” wide. 


The brick ledge on the service yard wall is 4” wide. 


The footing along grid line F is. wide. 
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T Е _ 55. The driveway opening into the service area is 13’ wide. 


T ЕЁ 56. The depth of the concrete footing for the service yard that is parallel with 
grid line J is 12”. 


57. The width and thickness of the concrete pillars on the north and east walls 
of the building аге __. 


T F 58. The depth of the slab depression for tile at grid line G2 is 172". 


59. The spacing for horizontal rustication joints on the north and east wall con- 
crete pillars is OC. 


60. The elevation of the finished concrete basement floor at column G4 is __. 
A. 1904.25 
B. 1905.25 
C. 1906.25 
D. 1907.25 


61. The only square column оп the plan is column __. 


T F 62. A slab-on-grade elevation change of 12” requires wall forming on one side 
of the offset wall only. 
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Ed 


MECHANICAM 


ELECTRICAL SY 


Mechanical prints include information regarding plumbing pipe and = ^7 

fixtures, heating and cooling equipment, air circulation and ventila- Же. 1 
tion equipment, and ductwork. Fire protection systems, designed in кол getter 
| accordance with National Fire Protection Association standards and ; 417% 
governmental regulations, are also included as part of the mechani- 
cal prints. Electrical systems include connections to power supplies, 

wiring and luminaires, power outlet provisions, electrical equipment 
attachment and power installation, and wiring and finish details for 
communications and alarm systems. 


MECHANICAL AND ELECTRICAL SYSTEMS PLUMBING 


Mechanical systems are used to circulate water, gas, and 
other fluids and provide heated, cooled, and conditioned 
air for a building. Mechanical prints include information 
related to plumbing pipe and fixtures, ductwork, and heat- 
ing, ventilating, and air conditioning (HVAC) equipment. 
Mechanical prints are identified with the prefix “M” fol- 
lowed by the sheet number. 

Electrical systems include connections to power sup- 
plies, wiring and luminaires (lighting fixtures), provision 
of power outlets, installation of required attachments and 
power for electrical equipment, and wiring and finish for 
communication, security, and fire alarm systems. Electri- 
cal prints are identified with the prefix “E” followed by 


Mechanical prints include information relating to the 
stormwater drainage system, sanitary drainage and vent 
piping system, cold and hot potable water supply, piping for 
compressed air and other gases, and miscellaneous piping 
for items such as vacuums and irrigation systems. Each of 
the plumbing systems must be constructed according to 
the plumbing code adopted for the particular jurisdiction. 
A variety of pipes and fittings are used, which are repre- 
sented on mechanical prints with specialized abbreviations, 
symbols, and linetypes. See Figure 6-1. Where plumbing 
systems are complex and require detailed description, por- 
tions of the floor plan may be drawn to a larger scale. The 
large-scale drawings, often provided on separate sheets, 


the sheet number. | | | | allow for better understanding of the plumbing systems 
Mechanical and electrical prints are used in conjunc- in a specific portion of a structure. 


tion with other prints included in the set. Allowances for Pipes are installed before the wall, ceiling, заа зас 


placement of mechanical equipment, pipe and ductwork, finishes are applied. Pipes are stubbed and capped as 
panelboards, luminaires, switches, and electrical conduit пазене where plumbing fixtures аге to үм 
must be made when constructing structural and finish Fixtures, such as water closets or lavatories, are installed 
members. Wall, floor, and roof openings must be properly after finishes are applied. 


constructed to allow for installation and access to pipes, 


ductwork, and conduit. Anchorage and supports may be a 
embedded or attached to structural members to support 


mechanical and electrical equipment. The Facility Services Subgroup in Master- 

A table of contents is typically included on the cover Format 04 includes Division 21 —Fire Sup- 
sheet of a large set of mechanical and electrical prints to pression, Division 22—Plumbing, Division 
indicate the sheet numbers and their contents. A variety of 23 —Heating, Ventilating, and Air Condition- 
specialized symbols and linetypes are used on mechanical ing, Division 25 —Integrated Automation, 
and electrical prints. A list of the symbols and linetypes are Division 26—Electrical, and Division 27 — 


often included on cover sheets along with general notes Communications. 
relating to the construction. — 


s 
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PLUMBING/PIPING 

ABBREVIATIONS AND ANNOTATION 
ABBREVIATIONS ANNOTATION 

AFF ABOVE FINISH FLOOR FRWH FREEZE RESISTANT WALL HYDRANT 
AFG ABOVE FINISH GRADE NO NORMALLY OPEN 

AH AIR HANDLING UNIT OSA OUTSIDE AIR 

AT ATTENUATOR PRV PRESSURE REDUCING VALVE 
BLR BOILER RA RETURN AIR 

CLG CEILING RC ROOF COWL 

co CLEAN-OUT RD ROOF DRAIN 

COIW CLEAN-OUT IN WALL TYP TYPICAL 

COTF CLEAN-OUT TO FLOOR UH UNIT HEATER 

COTG CLEAN-OUT TO GRADE VTR VENT THRU ROOF 

DIV DIVISION WHA WATER HAMMER ARRESTER 
DWG DRAWING w WITH 

EF EXHAUST FAN @ AT 

ET EXPANSION TANK o DIAMETER 

EXH EXHAUST - FLAT OVAL 

FD FLOOR DRAIN ARV ACID RESISTANT VENT 

FS FLOOR SINK ARW ACID RESISTANT WASTE 

ату GAS TANK VENT ARVTR  . ACID RESISTANT VENT THRU ROOF 
ЇЕ INVERT ELEVATION cw COLD WATER 

LAB LABORATORY HW HOT WATER 

MFG MANUFACTURER HWC HOT WATER CIRC. 

NC NORMALLY CLOSED sv SUMP PUMP VENT 

UON UNLESS OTHERWISE NOTED AR ACID RESISTANT 


PLUMBING/PIPING SYMBOLS 


GENERAL SYMBOLS 
= ELBOW UP -© CIRCULATING PUMP 
22 ELBOW DOWN (POINTS MI DIRECTION OF FLOW) 
-о- | TEEUP © PRESSURE GAUGE 
=s  TEEOOWN -M- VALVE 
-> CONCENTRIC REDUCER/NCREASER (AS INDICATED OR SPECIFIED) 
-— ЕССЕМТАІС REDUCER/INCREASER ++ GLOBE VALVE 
—i- UNION -oH VALVE BI RISER 
-5-  /RISE/DROP IN PIPE 4 ANGLE VALVE 
—e— VENT THRU ROOF -N- CHECK VALVE 
-m- ІРІРЕ SLEEVE EG PRESSURE & TEMPERATURE 
= EXPANSION JOINT RELIEF VALVE 
-æ FLEXIBLE CONNECTION _§ PRESSURE REDUCING VALVE 
Э6 PIPE ANCHOR (POINTS TOWARDS LOW PRESSURE) 
= ` PIPE GUIDE 48-00 GAS VALVE 
— САР 0 SOLENOID VALVE 
e ROOF DRAIN Е VALVE W/TAMPER SWITCH 
© ROOF DRAIN (ABOVE) —-— HOSE BIBB/WALL HYDRANT 
ews 41 CLEAN-OUT (EXPOSED) -4  :HOSEBIBB (ELEVATION) 
=m  CLEAN-OUT > DOWNSPOUT NOZZLE 
(FLUSH TO FLOOR OR GRADE) -4 FIRE DEPARTMENT CONNECTION 
—— Ф FLOOR DRAIN -H- CIRCUIT SETTER 
--— 4 FLOOR SINK Æ ТААР SET (AS SPECIFIED) 
4 WATER HAMMER ARRESTER # INDICATES TRAP TYPE 
—8 STRAINER INDICATES SCREWED FITTINGS 
—= THERMOMETER soe INDICATES WELDED FITTINGS 
o FLOOR/WALL PENETRATION +o INDICATES FLANGED FITTINGS 
AUTOMATIC BALL DRIP Mj POINT OF CONNECTION 
Ф nowswncn $L $R BETWEEN NEW & EXISTING WORK 


Ж INDICATES EXISTING PIPE SIZE 


Figure 6-1. Abbreviations and symbols are used on 
mechanical prints to represent plumbing fixtures, equip- 
ment, and pipes. 


Stormwater Drainage and Sanitary 
Drainage Systems 


A stormwater drainage system is the piping system used to 
convey rainwater or other surface water from landscaped 
areas, paved areas, and roofs to a storm sewer or other 
places of disposal, such as catch basins or ponds. Storm- 
water is not conveyed into a sanitary drainage system to 
avoid overtaxing the system. Information regarding the 


stormwater drainage system is typically included on civil 
prints. Large pipe placed during excavation of the site 
and connected to the main storm sewer is shown on civil 
prints. 

A sanitary drainage system is a system of sanitary 
drainage pipes and fittings that convey wastewater and wa- 
terborne waste from pluming fixtures and appliances, such 
as water closets and sinks, to the sanitary sewer. Sanitary 
waste, or sewage, is kept separate from the stormwater 
drainage system since sewage is a hazardous waste that 
must be treated and processed. 

A sanitary drainage system must be properly vented. 

A vent piping system is a system of vent pipes and fittings 
that provides circulation of air to or from a sanitary drain- 
age system to protect trap seals from siphonage or back 
pressure. A mechanical site plan may be included in the 
mechanical prints showing information regarding the loca- 
tion of waste piping and connections to storm and sanitary 
sewers. See Figure 6-2. Plan views and details indicate 
locations for drain lines in the immediate vicinity outside 
of the building and within the building. 
Piping. In a stormwater drainage system, roof drains 
or storm drains in a roadway surface collect rainwater 
and other surface water and discharge it into leaders and 
building storm drains. Several storm drains in a building 
or structure may feed into a building storm sewer, which 
then connects to a municipality or city storm sewer. In some 
situations, surface water may be discharged directly into 
holding ponds, where the water naturally evaporates. 

In a sanitary drainage and vent piping system, wastewa- 
ter and waterborne waste exits a fixture, such as a lavatory 
or urinal, and flows through a fixture trap and into a fixture 
drain. Several fixture drains may then feed into a horizontal 
branch. Horizontal branches on several levels in the same 
vicinity then feed into a waste stack, which leads to the 
building sewer and into the sanitary sewer. 


PROVIDE (2) 6" SEWER LINES IN DUCTILE 

IRON PIPE MIN. 10-0* NORTH OF AND INCLUDING A MIN. 
TO 10-0" SOUTH OF WATER MAINS IN ACCORDANCE 
WITH SPOKANE COUNTY HEALTH & CITY OF 

SPOKANE WATER DEPT. REQUIREMENTS 


FIRE HYDRANT (TYP 3j 
SANITARY SEWER 
INFORMATION 


5° SANITARY ER AT 1% SLOPE 


COTG (ТҮР) 


"— CLEANOUT 

post morcaron vawve e INFORMATION 
FIRE DEPARTMENT CONNECTION, INSTALL IN 24° x 24" x6" 
DEEP CONCRETE PAD, ALL BELOW GAADE JOINTS BACK TO 


BUILDING SHALL BE MECHANICAL RESTRAINT JOINTS. 
MAINTAIN MIN. 8-0" HORIZONTAL SEPARATION FROM SAN. SEWER, 


Су 
NU WERT 5 нан 


"ACCESS HOLE 
INFORMATION 


Figure 6-2. Plumbing installations, such as sanitary sew- 
ers, cleanouts, and access holes, are shown on mechani- 
cal site plans. 


Plumbing prints indicate the size, purpose, type, and 
elevation of each pipe through the use of symbols and 
abbreviations. See Figure 6-3. For example, a broken line 
with an “RDL” abbreviation on a plan view indicates a 
roof drain line. Cross-referencing the plan views with the 
plumbing abbreviations and symbols indicates the use for 
each pipe. Plan views, and in some cases, isometric details, 
are used to show piping arrangements. Detail sections 
related to the plan views provide reference points for the 
isometric details. 

Pipe sizes are expressed as the inside diameter (ID) of 
the pipe in inches. Outside diameters of pipes vary depend- 
ing on the material used for the pipe and the schedule (wall 
thickness) of the pipe. Different pipe materials and sched- 
ules affect the pipe wall thickness and outside diameter. 

Polyvinyl chloride (PVC), acrylonitrile butadiene 
styrene (ABS), polyethylene (PE), and cast iron (CD pipe 
are commonly used as waste pipe. Specifications provide 
information regarding the type of pipe to be used for vari- 
ous applications. General notes on the mechanical prints 
may also provide information about the material used for 
waste pipes. 
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Figure 6-3. Plan views on plumbing prints provide an 
overall view of plumbing installations and indicate pipe 
sizes and flow directions. 
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Waste pipes must be properly sloped when installed to 
provide adequate drainage for wastewater and waterborne 
waste. Elevations for waste pipes are specified to the invert 
elevation. The invert elevation is the inside elevation at the 
bottom of the inside flow line of the pipe. See Figure 6-4. 
Elevations are specific to a location and provide reference 
points for pipe placement. Elevations for waste pipes be- 
tween these reference points are indicated as a percentage 
of slope. A slope of 1% is equal to a change in elevation 
of 1’ over a distance of 100’. To calculate the change in 
elevation of a section of pipe, the pipe length (in inches) 
must be multiplied by the slope. For example, a 2% slope 
on a 10’ section of pipe is 2.4” (10’ x 12” per foot = 120"; 
120" x .02 = 2.4”). On plan views, vertical pipes are indicated 
with open circles and an architectural note. 
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Figure 6-4. Invert elevations and pipe slopes are noted 
on mechanical prints. 


Odors and gases are removed from sanitary drainage 
piping and conveyed away from inhabited areas by vent 
pipes. Vent pipes branch off of sanitary drainage piping 
and commonly terminate above the roof line. Vent pipes 
are shown on plan views and isometrics using hidden 
(dashed) lines. See Figure 6-5. Mechanical prints also in- 
dicate locations for cleanouts, which are part of a sanitary 
drainage system. 

Location dimensions for waste pipes are typically 
not included on mechanical prints. Grid lines and major 
structural members are usually shown on the prints as ref- 
erence points. Exact waste pipe positions are determined 
from dimensions included on architectural and structural 
prints. For example, where a waste pipe for a lavatory 
is to be placed through an interior wall, the location of 
the wall opening is determined from dimensions on the 
architectural prints. 
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Figure 6-5. Hidden (dashed) lines on isometric drawings 
indicate vent pipes. Plumbers install pipes, fittings, and 
hangers for waste pipes according to plumbing codes and 
local building code requirements. 


For cast-in-place concrete floors, walls, and roofs, pipe 
may be set in place prior to concrete placement, or sleeves 
or chases may be provided so that pipe can pass through 
the floor, wall, or roof. In some cases a core drill may be 
used to drill through the concrete and create an opening 
for the pipe. Details for installing sleeves are provided in 
the mechanical prints. See Figure 6-6. Chases, sleeves, and 
other openings for mechanical pipes are permitted only 
in accordance with the structural prints. Excessive holes 
in structural supporting members could create structural 
failures. 


SL— — .——" 


A ground fault circuit interrupter (GFCI) 
should always be used with а core drill 
to reduce the risk of shock when using 
the drill. 


< слет 


PACK MIN VZ ANNULAR 
OPENING BETWEEN PIPE/ 
CONDUIT ANO SLEEVE ? 
ALL AROUND WITH 1-2 2 ММ. 
POUND FIBERGLASS 
INSULATION, SEAL BOTH 
ENOS OF OPENING MIN 
М2 DEEP WITH UL 
LISTED FIRE BARRIER 
CAULK EQUAL TO 

M #62255 


GROUT FILL UNDERSIDE 
(ABOVE GRADE FLOOR ONLY) < 


LINK SEAL HYORO -STATIC. 
PIPE/FLOOR CLOSURE 


EXIST. CONCRETE FLOOR/ 
WALL 


Е DRILLED FLOOR/ 
ЗАС PENETRATION 
I 


STEEL SLEEVE SCHEDULE 


CORE ORILL SIZE | SLEEVE SIZE SLEEVE SIZE O.D.| LINK-SEAL MODEL [LINKS PER SEAL | 
| —«o ل‎ 2 үү шш “| 
Ши Би. d 4500" 
[WM E s | 66257 

[ meo |  ёг = вд Ч » | 
s USE SUFFIX-T FOR STEAM PIPING AND FIRE RATED WALL PENETRATIONS. 
LINK = SEAL: AS MANUFACTURED BY THUNDERLINE CORP, - WAYNE MICHIGAN 48164, 
INSTALLATION IN STRICT ACCORDANCE WITH MANUFACTURERS RECOMMENDATIONS. 


Figure 6-6. Details are commonly used to provide 
information regarding pipe and conduit sleeve installa- 
tion. Sleeves allow for connections between levels of a 
building without losing structural integrity. 


Fittings, Fixtures, and Terminations. A variety of fittings 
and fixtures are combined to make up a plumbing system. 
Fittings, such as elbows, tees, and unions, are rarely iden- 
tified on mechanical prints except when shown in some 
detail. Fixtures, such as lavatories or water heaters, are 
typically identified on mechanical prints and are keyed 
to a schedule or the written specifications for additional 
information. 

The technique used to join pipe and fittings depends 
on the type of pipe and fittings specified for the system. 
Plastic pipe and fittings, such as ABS, PVC, and PE, are 
commonly solvent-welded together, while no-hub cast iron 
pipe is typically joined using rubber gaskets and stainless 
steel sleeves. 

Sanitary drainage and vent piping and stormwater drain- 
age systems must be properly supported at the specified 
elevations. Pipes are supported from structural members 
using hangers and other supports. The type of pipe support 
is not indicated on the mechanical prints. A general note 
regarding pipe support may be included on the prints or 
in the specifications. 

Roof and floor drains are indicated on mechanical prints 
with notations and numbers that are keyed to a schedule or 
with general notes on the prints or in specifications. Roof ` 
and floor drain diameters are shown on plan views and 
isometric drawings. 

The ends of waste and vent pipes may be stubbed and 
capped where fixtures are to be connected after room fin- 
ishes are applied. Prior to approval by a building inspector, 
waste and vent systems may be subjected to a pressure 
test in which a certain amount of water pressure is built 
up inside the piping system for a certain period of time. 
Leaks are detected and fixed as required before approval 
is granted. 


Potable Water Supply System 


The potable water supply system is a system of water 
service pipe, water distribution pipe, fittings, and valves 
inside or outside a building (but within the property lines) 
that supplies and distributes potable water to points of use 
within a building. Potable water is water that is free from 
impurities that could cause disease or harmful physiologi- 
cal effects. Common points of use for potable water are 
restrooms, kitchens, water fountains, and laboratory areas. 
Mechanical prints provide information regarding pipes, 
connections, valves, and fixtures. 

Piping. Mechanical prints indicate the sizes and general 
locations of pipe conveying hot and cold potable water. See 
Figure 6-7. Pipe sizes are expressed as the inside diameter 
(ID) of the pipe. Additional pipe information is indicated 
on plan views and isometric drawings in a manner similar 
to waste piping diagrams. Information about the pipe to be 
used is provided in the written specifications. 

Copper and PVC are common materials used for water 
supply piping. Copper tube is typically joined using sol- 
dered fittings. However, copper tube may also be joined 
using rolled groove and flared connections. PVC pipe and 
fittings are solvent-cemented together. 
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Figure 6-7. Potable water supply pipes for fixtures such 
as sinks are shown on mechanical prints. 


Valves. Valves control the flow of fluids within pipes. Valve 
types and locations are shown on plan views and isometric 
plumbing drawings. Standard symbols indicate the types 
of valves to be installed. See Figure 6-8. Common valves 
include gate, butterfly, globe, and check valves. Gate valves 
and butterfly valves are primarily intended for fully on or 
_ fully off operation. Globe valves are designed to be used 
where throttling of fluid flow is required. Check valves 
prevent the reversal of flow direction. 
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the mains are under pressure. 


Fixtures. A plumbing fixture schedule is usually included 
as part of the mechanical prints. Notes on plan views and 
isometric drawings relate to the fixture schedule. See 
Figure 6-9. Schedule information may include the fixture 
manufacturer names and model numbers, sizes, fittings, 
methods for attaching the fixture to the structure, waste, 
vent, and water supply pipe sizes, and general notes. Details 
for connections to fixtures or equipment, such as hot water 
tanks, are provided where necessary. 


Other Piping Systems. Piping systems for compressed 
air, vacuums, gases, or fuels are required for certain 
commercial structures, such as manufacturing facilities 
or laboratories. Pipe used in commercial applications is 
described in the same manner as drainage and water supply 
pipe. Special abbreviations and symbols may be used on 
plan views to describe the pipe. Details are often included 
to describe connections to fuel supply tanks or vacuum 
units. Plan views and isometrics of the piping and valve 
configurations are also provided. 


So usa 


Backflow prevention devices, such as vac- 
uum breakers and check valves, are used 
to protect the public potable water supply 
from contamination. 
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Figure 6-8. Architects use standard symbols to represent valves to be installed in a plumbing system. 
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PLUMBING FIXTURE SCHEDULE 
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Figure 6-9. Plumbing fixture descriptions are provided by a schedule in mechanical prints. 


FIRE PROTECTION | Fireproofing and Firestopping 

Fireproofing is the process of applying protective mate- 
rial to a structural or finish member to increase the fire 
resistance of the member and protect it from failure in the 


Municipalities and governmental agencies have adopted 
regulations and requirements for fireproofing, firestopping, 


and fire protection equipment and systems. The regula- event of excessive heat or fire. Firestopping is the process 
tions and requirements are based on the intended use and of applying and installing a material or member that seals 
potential occupancy of the structure. The National Fire open construction to inhibit the spread of fire, smoke, and 
Protection Association (NFPA) has developed standards fumes in a structure. A variety of fireproofing and firestop- 
to assist local governments in developing fire protection ping materials are applied throughout a building. Speci- 
requirements for local building codes. Mechanical prints fications and the appropriate local fire protection codes 
for fire protection systems are designed in accordance with contain information regarding the required fireproofing 
these standards and governmental regulations. and firestopping in a Structure. 

Mechanical prints may contain a schedule outlining the Cementitious Fireproofing. Cementitious fireproofing 
fire protection devices and equipment required for each materials include mixtures, with or without portland 
occupied space of a building. See Figure 6-10. The type of cement, that are wet mixed and pumped as a slurry. 
system, sprinkler type, and hazard level may be indicated Cementitious fireproofing materials completely encase the 
on the schedule. structural or finish member to prevent direct contact with 
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flames and inhibit the spread of heat to the member. A 
variety of cementitious fireproofing materials are available, 
each with different material bases and fireproofing quali- 
ties. For example, a fireproofing mixture may be gypsum 


smoke, and fumes in a structure. Some types of firestop- 
ping caulk expand when heated to ensure an airtight seal. 
Firestopping caulk is available in tubes or bulk for applica- 
tion with a putty knife. Firestopping putty can be applied 


or portland cement based with vermiculite. by hand and pressed into place. 


Cementitious fireproofing materials are typically 
sprayed onto a structural or finish member. The base 
surface must be clean and free of any material that would 
prevent proper adhesion. Manufacturer information related 
to the proper mixture and application must be followed 
carefully to achieve the required fire rating. 


Intumescent/Endothermic Fireproofing. Intumescent 
fireproofing materials expand rapidly in volume when 
exposed to high temperatures, closing voids left by burning 
or melting construction materials. Intumescent fireproofing 
materials are commonly applied to structural steel mem- 
bers such as open web steel joists. See Figure 6-11. Fire 
ratings of up to 3 hr can be achieved with proper applica- 
tion of intumescent materials. In some applications, a base 
coat may be required for proper adhesion and coverage. 
Intumescent fireproofing may also be designed to provide 
a certain amount of sound insulation. 

Endothermic fireproofing materials release water va- 
por when exposed to high temperatures to cool the outer 
surface of the member inhibiting the spread of fire in a 
building. For some applications, endothermic mats are 
wrapped around raceways or cable trays containing critical 
circuit conductors. 


Caulk/Putty. Fire-rated caulk or putty may be applied as 
a firestopping material around conduit and other piping 
where it penetrates walls and floors. Airtight seals are 
created by the caulk or putty to inhibit the spread of fire, 
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FIRESTOPPING 


Figure 6-11. Fireproofing material is applied to struc- 
tural steel members to inhibit structural failure due to heat. 
Firestopping caulk that penetrates walls and floors may be 
applied around pipes. 
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Fire-rated caulk or putty is applied around 
conduit and other wall or floor penetra- 
tions. H a smooth surface is desired, soapy 
water is applied and the caulk or putty is 
smoothed with u putty knife. 
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Fireproofing materials are commonly spray-applied to steel 
members and finish surfaces to inhibit the spread of heat. 


Sleeves/Flashing. Sleeves may also be used as firestopping 
for wall and floor penetrations. Cast-in-place sleeves are at- 
tached to the formwork before concrete is placed to provide 
an opening for pipes. Some sleeves are intumescent devices 
and do not require firestopping foam or caulk. Other sleeves 
are filled with foam or caulk to create an airtight seal af- 
ter pipes have been positioned. Expandable firestopping 
sleeves may also be fitted onto piping and conduit and slid 
into position at wall and floor penetrations. 

Sheet metal flashing may also be used as a firestopping 
material. Thin-gauge sheet metal is cut and fastened in 
place around pipes and conduit as needed to stop airflow. 
Caulk or putty may also be applied to ensure an airtight 
seal around the flashing. 
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Fire Protection Systems 


Fire protection systems include detection and/or fire sup- 
pression systems. Fire detection systems include equipment 
and devices that sense heat, smoke, or flame and activate a 
local or remote fire alarm or fire suppression system. Fire 
suppression systems disperse water, gas, or chemicals into 
fire hazard areas. Mechanical prints indicate locations of 
detection and fire suppression equipment and devices, such 
as pipes, sprinkler heads, valves, and alarm boxes, and 
indicate areas to be protected. See Figure 6-12. 

Fire detection systems operate by sensing one or more 
products of fire. Heat, smoke, and flame detectors are the 
most common types of fire detection systems installed in 
commercial buildings. Heat detectors are typically used 
in dirty environments or where dense smoke is produced. 
The most common heat detectors either react to a broad 
temperature change or a predetermined fixed temperature. 
Smoke detectors detect visible or invisible particles 
produced by combustion. Flame detectors are electronic 
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Figure 6-12. Fire suppression systems disperse water, gas, or chemicals into fire hazard areas. Alarms that are part of a 
fire detection system typically notify the fire protection district automatically when the fire suppression system is activated. 
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devices that scan an area for specific types of infrared, vis- 
ible, and ultraviolet light emitted by flames during combus- 
tion. When a flame detector recognizes the light from a fire, 
the detector sends a signal to activate an alarm. 

Three types of fire suppression systems are wet, dry, and 
gaseous. Each system has different applications and instal- 
lation and operation requirements. The system specified for 
installation is based on the usage of the area requiring fire 
protection. For example, a dry fire suppression system is 
often specified for a room where freezing temperatures are 
anticipated. The NFPA publishes a wide variety of codes 
and standards related to fire protection systems. 

Alarm attachments notify fire protection districts when 

the fire protection system of a building is activated. Wet, 
dry, and gaseous systems are attached to an alarm valve 
that initiates notification of the fire department when water, 
air, or gas begins passing through the system. 
Wet Pipe Systems. Pipes of a wet fire suppression system 
are connected to a main water supply source. Exterior fire 
hydrants are shown on civil prints or on site plans included 
on mechanical prints. Sprinkler system pipes convey water 
throughout a building to various locations where fire sup- 
pression is required. Water is stored in the pipe until it is 
released in the event of a fire. Wet pipe system pipes are 
typically shown on plan views using a solid line with the 
abbreviation “WP.” Isometric fire protection piping draw- 
ings may also be provided. 

Sprinkler pipes are manufactured from steel, cast iron, 
or other materials that do not fail due to heat from a fire. 
Valves are installed throughout the piping system to allow 
for periodic testing and to provide for maximum safety. A 
sprinkler head is installed at the termination point of each 
pipe. Mechanical prints indicate pipe and sprinkler head 
locations. See Figure 6-13. 

Additional information regarding pipes, valves, and 
sprinkler heads is included in the specifications. Sprinkler 
heads in a wet pipe system are designed to open and release 
water when activated by heat. Sprinkler heads are installed 
after ceiling tile is in place in areas where suspended ceiling 
systems are installed. 


dn. 


Model, state, and local building codes 
have separate fire protection sections that 
mandate certain types of fire suppression 
systems based on height and area of the 
structure, occupancy type, and potential fire 
hazards. in addition, many insurance com- 
panies have developed design standards 
that their clients need to follow. 


Dry Pipe Systems. Dry pipe systems are commonly speci- 
fied in areas subjected to freezing temperatures, eliminating 
the possibility of water in the pipes freezing and rupturing 
the pipes. Pipes for a dry pipe system are connected to the 
same water supply used for a wet pipe system. However, in 
dry pipe system, the sprinkler pipes are filled with pressur- 
ized air or nitrogen. The pressurized air or nitrogen holds a 
remote dry pipe valve in a closed position. In the event of a 
fire, the valve opens, allowing water to flow to the sprinkler 
heads and distributing it to the fire location. 
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Figure 6-13. Placement of sprinkler heads in accor- 
dance with the plan views ensures proper dispersion of 
fire suppression materials. 


A preaction fire protection system is a type of dry pipe 
system in which two separate events—smoke detection and 
heat development—must occur for the sprinkler system to 
activate. Preaction fire protection systems are commonly 
used in locations where there is a concern of accidental 
discharge of water, such as in computer rooms or control 
rooms. Pipes for a preaction system are connected to the 
same water supply used for a wet pipe system. A preac- 
tion valve is installed in the water supply piping. Smoke 
detection allows water to flow into the sprinkler pipes, but 
the sprinkler heads do not open and discharge water until 
they are activated by heat from the fire. 

Dry pipe systems may deliver a fire-suppressing gas to 
a fire location to suppress the fire. A fire-suppressing gas, 
such as halon, is stored in a tank connected to the sprinkler 
pipes. The pipes are not connected to the water supply. In 
the event of a fire, the gas is released from the tank and 
conveyed to the fire location. The properties of the gas 
smother the fire. Gaseous dry pipe systems may be installed 
to provide fire protection where electronic equipment, such 
as critical computer equipment, is installed and cannot be 
exposed to water. 

Areas in which dry pipe systems are to be installed are 
indicated on plan views. See Figure 6-14. Entire structures 
may also be protected by dry systems. Dry system pipes 
are noted on plan views with an abbreviation such as “DP” 
for dry pipe. 
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Figure 6-14. Dry pipe fire protection systems prevent 
pipe failures caused by frozen water in the pipes. 


A fire standpipe (FSP) system is commonly 

installed in large commercial buildings. 

An FSP system is я network of water-filled 

pipes and hose valves that allow water to 

be directly applied onto a fire. FSP mains 
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HEATING, VENTILATING, AND AIR 
CONDITIONING SYSTEMS 


Large commercial buildings have a wide variety of heating, 
ventilating, and air conditioning (HVAC) requirements. 
Complex systems are required to provide the temperature 
control and air circulation required for large commercial 
buildings. Mechanical prints contain the majority of informa- 
tion about the HVAC systems. Plan views, elevations, and 
details provide fabrication and installation information. 
Specifications, general notes, and schedules contain 
information regarding manufacturer designs and model 
numbers. Shop drawings may also be produced by a sub- 
contractor or supplier to provide information regarding 
the proper installation of equipment, pipes, and ductwork. 
While most of the information regarding HVAC systems 
is included on mechanical prints, architectural, structural, 
and electrical prints will also need to be referred to for 
additional information. A commercial HVAC system may 
contain a heating, cooling, ventilation, humidification, 
dehumidification, and/or air filtration system. 


Heating Systems 


A heating system increases the temperature of a building 
area. Heating systems are classified based on the medium 
used to convey the heat or heat source used. Common 
heating systems used in commercial buildings include 
hot water (hydronic), steam, electric heat, heat pump, and 
gas-fired systems. 

Hot Water and Steam Systems. Hot water (hydronic) 
and steam heating systems use hot water and steam, re- 
spectively, as mediums to heat building areas. A hot water 
heating system is the most common heating system used 
in commercial buildings. 

Hot water or steam is generated in a boiler. Water to be 
heated is pumped through the boiler pipes. See Figure 6-15. 
Expansion tanks allow the water to expand as it is heated 
without causing a dangerous amount of pressure to build 
up. The hot water or steam is circulated through pipes in 
the building spaces using a circulating pump. The water or 
steam passes through terminal units in the building spaces 
or through coils in the ductwork. Heat is radiated from the 
water or steam at terminal units to air passing through the 
units. Terminal units may be equipped with blowers and 
ductwork that circulate air through the terminal units. The 
heated air is distributed to ductwork and building areas. 
The cooled water is directed through return pipes and back 
to the boiler where it is reheated and recycled. 

Boiler symbols are shown on mechanical plan views and 
elevations. Specific location dimensions are not provided 
on mechanical prints; rather, dimensions are obtained from 
plan views on architectural and structural prints. Informa- 
tion about the boiler type, size, capacity, and heating load 
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is included on a schedule on the mechanical prints or in Thermostats connected to the terminal units indicate the 
the specifications. Mechanical and electrical prints indicate need for heat and may activate valves or fans to adjust the 
vent and water piping, and power and control wiring con- temperature to the proper level. Each portion of the hot water 
nections to boilers. or steam system is shown on plan views and elevations. 
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Figure 6-15. Schedules on mechanical prints provide information regarding boilers, condensing units, and pumps. In a 
hot water or steam system, water or steam is pumped from the boiler to the areas to be heated. 


General locations for circulating pumps for hot water 
supply and hot water return pipes are shown on mechani- 
cal prints. Expansion tanks connected to boilers are also 
shown. Schedules on mechanical prints provide pump 
information, including manufacturer name and model 
number, flow rate in gallons per minute (gpm), and motor 
size and speed. 

Pipe connections between the pumps, expansion tanks, 
and boilers are indicated on mechanical prints. Information 
regarding pipe to be installed between the pumps, expan- 
sion tanks, and boilers includes the pipe and valve size and 
meter types and locations. 

Pipe notations indicate the purpose of the pipe and the 
direction of water flow within the pipe. See Figure 6-16. 
In a one-pipe system, water passes through each terminal 
unit in a continuous flow back to the boiler. In a two-pipe 
system, separate water supply and water return systems are 
installed. In a four-pipe system, four separate pipe systems 
are installed for hot and cold water supply and return. Pipes 
are identified as hot water supply, hot water return, cold 
water supply, and cold water return. Cold water supply and 
return pipes are used for cooling operations. 


Hot water or steam is generated in a boiler and directed 
throughout the building. 
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Figure 6-16. Several series of pipes, including water 
supply and return pipes, are used to circulate water in a 
hot water heating system. 


Water supply pipes are connected to terminal units that 
transfer heat from the water to the surrounding air. Plan views 
on mechanical prints show the general locations of terminal 
units. A schedule for terminal units describes the water flow 
requirements (in gpm) and air flow requirements in cubic feet 
per minute (cfm). See Figure 6-17. Architects use various 
geometric shapes, such as hexagons, ovals, and circles, for ease 
in identifying and cross-referencing the symbols and numbers 
to the schedules. Details of terminal units are also provided to 
indicate water and ductwork connections. 
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Figure 6-17. Plan views on mechanical prints are cross-referenced to a terminal unit schedule. Terminal units transfer 
heat from hot water systems to air circulated through the terminal unit and ductwork. 


Electric Heat Systems. Electric heating systems include 
in-line electric resistance heating elements, radiant heat 
panels, and electric baseboard heaters. In-line electric heat- 
ing systems consist of electric resistance heating elements 
and a fan that circulates air across the heating elements 
installed within the ductwork. Heated air is then distributed 
to building areas through the ductwork. Ductwork for an 
in-line electric heating system is shown on mechanical 
prints, while connections for the heating elements are 
indicated on electrical prints. Radiant heat panels use an 
electric resistance heating element embedded in a ceiling 
panel. The heated panel radiates heat to the building area 
below. Radiant heat panels provide heat to a localized area 
only. Electric baseboard heaters use electric resistance 
heating elements to generate heat and are typically located 
along the base of the exterior walls of a building. Electric 
baseboard heaters use natural air circulation to move air 
throughout a building area. Information regarding radiant 
heat panels and electric baseboard heaters is included on 
electrical prints. 


Heat Pumps. A heat pump system is a direct expansion 
refrigeration system that contains devices and controls 
that reverse the flow of refrigerant in a system. Reversal 
of the refrigerant flow enables a heat pump to transfer 
heat from the outdoors to produce a heating effect and 
transfer heat from the indoors to produce a cooling effect. 
Commercial heat pumps commonly use water as the heat 
source. Heat is transferred from the water to the air in the 
building areas. 


Gas-Fired Systems. In a commercial gas-fired system, 
heat is generated by the combustion of natural gas or oil. 
In gas-fired systems, heat generated by combustion is 
used to heat metal plates, known as a heat exchanger. A 
heat exchanger is a device that transfers heat between two 
fluids that are physically separated and does not allow the 
fluids to mix. Supply air is blown by fans across the heat 
exchanger and heated. The heated air is then circulated 
throughout the ductwork and distributed to the building 
areas. Fumes and other products of combustion are vented 
to the exterior of the building. 


Cooling Systems 


Methods used to cool commercial buildings include outside 
air economizers, direct expansion cooling, and water chill- 
ers. The appropriate cooling system for a building is based 
on building size and cooling requirements. 

Outside Air Economizers. An outside air economizer uses 
outside air to cool building areas. The use of cool outside 
air for cooling reduces the costs associated with cooling 
the building. An economizer cycle is an HVAC system 
cycle in which building areas ,are cooled by outside air 
only. However, the use of outside air for cooling is only 
allowed when the air is at an appropriate temperature and 
humidity. When the outside air is too warm, too cold, or 
too humid, the source of the outside air is closed and the 
mechanical cooling system is turned on. 


Direct Expansion Cooling. Some commercial air condi- 
tioning systems, such as rooftop units or heat pumps, use 
direct expansion cooling. In a direct expansion cooling 
system, refrigerant is vaporized in the evaporator coils 
by heat from the surrounding warm air. The compressor 
pressurizes the refrigerant and discharges the vapor into a 
condenser coil. The refrigerant returns to a liquid state and 
is circulated through an expansion valve. At this point, the 
pressure and evaporation temperature are reduced. Air is 
passed over the evaporator coils to cool the air before being 
distributed to areas to be cooled. Direct expansion cooling 
systems are commonly used in small- to medium-capacity 
commercial cooling systems. 


Water Chillers. A water chiller is a device that cools 
water and is commonly used in large commercial build- 
ings requiring large quantities of cooled water for cooling 
purposes. The cooled water is circulated through terminal 
units located within the building or in coils in an air han- 
dling unit. As the cooled water passes through the terminal 
units or coils, air is circulated through the unit to cool the 
air. The cooled air is distributed through ductwork to ar- 
eas to be cooled. The water is then returned to the chiller 
to be cooled again. A cooling tower may be added to the 
system to remove heat from the chilled water more effi- 
ciently. Mechanical prints provide plan views, details, and 
schedules for all system components, including chillers, 
pipes, pumps, and terminal units. Chiller and cooling tower 
locations are shown on plan views and site plans. 


Q oo 


A chilled water system is a closed loop 
system that recirculates water between a 
water chiller and remote cooling equip- 
ment, typically operating with water tem- 
peratures between 40°F and 55°F. 
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An air handling unit is a prefabricated air distribution assembly 


used to condition and distribute air throughout a building. 


Ventilation Systems 


Heated and cooled air is circulated by fans and air handling 
units through various ductwork configurations. Ductwork 
provides heated and cooled air to diffusers to distribute 
the conditioned air to building areas. Air is then removed 
from these areas and returned for reheating, recooling, or 
exhausting. 
Air Handling Units. An air handling unit, or air handler, 
is в prefabricated air distribution assembly, including fans, 
ductwork, heating and cooling coils, humidifiers, dehu- 
midifiers, and controls, used to condition and distribute 
air throughout a building. In an air handling unit, outside 
air enters through an inlet and a damper that controls the 
amount of outside air entering the air handling unit. Return 
air from the building areas is introduced into another duct. 
The outside air and return air are then mixed and circulated 
past heating and cooling coils, humidifiers, and/or dehu- 
midifiers inside the air handling unit. The conditioned air 
is distributed to the ductwork and building areas. 
Mechanical prints provide information about air han- 
dling unit and fan requirements on schedules, which are 
cross-referenced to plan views and elevations on mechani- 
cal prints. Air handling units and fans are specified by the 
overall diameter of the fan blades, motor size and speed 
(in HP and rpm), and the amount of air moved by the fan 
(in cfm). See Figure 6-18. 
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Figure 6-18. Air handling units convey a large volume of air through commercial building ductwork. 


Ductwork. Flexible or rigid ductwork is used to circulate 


heated or cooled air from a source to the building areas. HVAC SYMBOLS 
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See Figure 6-19. 
For ventilation systems, ductwork is installed to exhaust 
air from the building to the exterior or to areas within the | 
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building for conditioning and recycling. For food ргера- 
ration areas or manufacturing operations, large quantities 
of air may need to be removed quickly and replaced by 
makeup air systems. 

Ductwork designs are shown on mechanical prints 
with plan views and elevations. Ductwork diameters are 
indicated for round ducts; width and height are shown 
for rectangular or square ducts. Methods for attaching 
ductwork to structural members are not shown on plan gg 
views and elevations of mechanical prints. Instead, at- aw feto 
tachment information is included in the specifications Figure 6-19. Ductwork may be round, rectangular, or 
or general notes. square and is fabricated from various materials. 
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Different types and shapes of air diffusers and grilles 
are installed in an HVAC system. See Figure 6-20. An air 
diffuser is an air distribution outlet used to deflect and mix 
air and is commonly fitted with vanes or louvers. Standard 
types and sizes of air diffusers are available from a variety 
of manufacturers. Each diffuser is identified by type and 
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size using symbols on plan views or schedules on mechani- 
cal prints. In many heating and cooling systems, return air 
is removed from conditioned building areas and returned 
to the source for reheating, recooling, or reconditioning. A 
grille is a decorative perforated or louvered cover installed 
at the inlet to the return air ductwork. 
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Figure 6-20. Air diffusers and grilles are used at the inlets and outlets of ductwork. Air diffusers and grilles are indicated 


on plan views and cross-referenced to schedules. 
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Louvers and vents are installed where ventilation 

ductwork passes through exterior walls or roofs. Louver 
or vent size and type are indicated on schedules or shown 
on elevations and details. Ventilation hoods for collecting 
fumes or smoke inside buildings are shown with details. 
Fans and air handling units are installed in the ventilation 
ductwork to ensure air is moving in the proper direction 
at the required velocity. 
Humidification and Dehumidification Systems. Com- 
mercial HVAC systems must be able to add moisture to the 
air. Humidification is the process of adding moisture to the 
air. Humidification is required in cold climates where con- 
tinuous heating of indoor air causes the humidity level to 
decrease. Low humidity levels can cause discomfort to the 
building inhabitants. In some situations, proper humidity 
levels must be maintained to ensure product quality. Moist 
air is provided to commercial building areas by introducing 
steam or water into the supply air ductwork. 

Dehumidification is the process of removing moisture 

from the air. Dehumidification may be required for build- 
ing inhabitant comfort or to ensure proper humidity levels 
in manufacturing environments. Passive or desiccant 
dehumidification may be used to remove air from build- 
ing areas. In passive dehumidification systems, moisture 
is removed from the air using the existing cooling coils 
of the system. As air is cooled, moisture condenses out 
of the air and decreases the humidity level. In desiccant 
dehumidification systems, moisture is removed from the 
air when the air contacts a desiccant material that absorbs 
moisture. Desiccant dehumidification systems are common 
in commercial HVAC systems, in manufacturing operations 
requiring low humidity levels, and in pneumatic systems 
to prevent corrosion. 
Filtration Systems. An air-filtration system is typically 
included as a component of an HVAC system. Filtration 
is provided by screens and filters through which air flows 
and which block particles. Electrostatic filters remove 
particles and clean the air as the air passes through elec- 
trically charged plates and collector cells. Locations for 
air-filtration systems within an HVAC system are shown 
on detail ductwork drawings. 


ELECTRICAL SYSTEMS 


Electrical prints contain information about the wiring, 
electrical equipment, and electrical finish materials to 
be installed. See Figure 6-21. As with mechanical prints, 
specific dimensions for electrical wiring, equipment, and 
finish materials are not provided on electrical prints. Rather, 
dimensions are obtained from plan views and elevations 
on architectural and structural prints. Some electrical 
information may be included on an electrical site plan, 


which indicates power sources and exterior lighting. In 
some instances, additional electrical prints are provided 
specifically for low-voltage systems, such as security and 
communication systems. 
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Figure 6-21. Specific dimensions for location of electri- 
cal wiring, equipment, and fixture installation are indi- 
cated on plan views and elevations on architectural and 
structural prints. 


Wiring 

Electrical wiring is located underground, placed in conduit, 
left as exposed cable, and installed in walls, above ceilings, 
and under floors. Electrical loads vary from low-voltage 
loads for items such as thermostats to high-voltage loads 
for welding equipment or heavy manufacturing machinery. 
Each wiring condition is shown on the electrical prints. 

Electrical prints may be divided into separate sections 
for lighting, power supply, and signals such as fire alarms 
and smoke detectors. Plan views for each application are 
cross-referenced to ensure all electrical needs are met. 

À conductor is a wire used to control the flow of elec- 
trons in an electrical circuit. Conductor size is designated 
by an American Wire Gauge (AWG) number that indicates 
the conductor diameter. The higher the gauge number, the 


smaller the conductor diameter. Where extremely large 
electrical loads are carried, the load placed on a conductor 
may be indicated to ensure proper sizing of the conductor. 
Conductors can be bare, covered, or insulated. Insulation used 
to encase conductors includes moisture-resistant thermo- 
plastic (TW), heat-resistant thermoplastic (THHN), 
moisture- and heat-resistant thermoplastic (THW), 
moisture-resistant thermoset (ХННУУ), and moisture-, 
heat-, and oil-resistant thermoplastic (MTW) insulation. 

A cable is a flexible assembly of two or more conductors 
with a protective outer sheathing. Common cables include 
armored cable (AC), metal-clad cable (MC), nonmetallic- 
sheathed cable, and service-entrance cables. 

The number of conductors іп an electrical cable is 
noted on plan views by slash marks along the solid line 
that indicates the cable run. The number of slash marks 
is equal to the number of conductors. For example, three 
slashes along a solid line indicate a three-conductor cable. 
A cable without any slash marks indicates a two-conductor 
cable. See Figure 6-22. 
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Figure 6-22. Electrical cables and conduit are indicated 
on electrical prints using electrical symbols. Slash marks 
on cable runs indicate the number of conductors. 
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The cable used and the conduit type or placement are 
indicated with symbols on plan views. Conduit is tube 
or pipe that is used to support and protect electrical con- 
ductors. Metallic and nonmetallic conduit, such as rigid 
metal conduit (RMC), rigid nonmetallic conduit (RNC), 
electrical metallic tubing (EMT), and flexible metal conduit 
(FMC), are common types of conduit used in commercial 
construction. 

For some situations, conduit must be installed before the 
placement of cast-in-place concrete or masonry. Exact con- 
duit locations are not indicated on plan views or electrical 
prints. Conduit is placed according to dimensions on archi- 
tectural and structural prints. During construction, conduit 
ends are capped to prevent them from filling with concrete, 
mortar, or other debris. Conduit is connected together using 
various fittings. Conduit is bent on the job site as required 
for installation. Upon completion of concrete and masonry 
work, cables are pulled through the conduit. 

Large-diameter cables, such as service-entrance cables 
that carry electrical service from the main power source to 
panelboards, are specified by the number of conductors, 
wire gauge, number and gauge of grounding conductor, and 
overall cable or conduit diameter. For example, a notation 
of 444, 1810 GRD, 114”C indicates a cable containing four 
#4 conductors, one #10 grounding conductor, and an overall 
cable or conduit diameter of 11⁄4”. See Figure 6-23. 
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Figure 6-23. Large-diameter cables are specified by the 
number of conductors, wire gauge, number and gauge 
of the grounding conductor, and overall cable or conduit 
diameter. 


Supports. Electrical cables are fastened to structural 
members, suspended behind walls and ceilings, placed in 
cable trays, buried underground, or installed in cast-in- 
place concrete floors. Clamps are used to fasten conduit 
and cables to structural steel members. Sections included 
on electrical prints provide information concerning cable 
trays and sleeves for electrical cable and conduit. See 
Figure 6-24. 
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Cable tray locations are shown on plan views. A cable 
tray is an assembly of sections and associated fittings that 
form a rigid structural system used to support cables and 
raceways. Support and fastening information for cables 
installed in walls is not commonly provided on electrical 
prints. The National Electrical Code® (NEC®) has estab- 
lished requirements for fastening cable and conduit. Per the 
NEC®, cables and conduit must be secured to wall studs or 
structural members within a certain distance of switches, 
receptacles, or other electrical fixtures. 


TYPICAL CONDUIT WITH 8" WIDE 
CEILING TILE WITH BUSHED END. 


CEILING TILE CEILING TILE 


ELECTRICAL 
CONDUIT 


CABLE TRAY 
DETAIL 


CABLE TRAY 


NOT TO SCALE 4168Е5: 


ғ 
>d m 


Figure 6-24. Cable trays are installed overhead to sup- 
port electrical cables and raceways. 


Qo 


Article 300 of the NEC® covers requirements 
of all wiring installations including securing 


and supporting raceways. 
гу О А ос 2 r r 


Equipment 

Electrical prints indicate the general location of transform- 
ers, panelboards, junction boxes, fuses, circuit breakers, 
busways, and switches. Schematic drawings indicate the 
various electrical loads, circuits, and demands on an elec- 
trical system. See Figure 6-25. 

Transformers are commonly specified for use in com- 
mercial buildings. A transformer is an electrical device 
that contains no moving parts and is used to increase or 
decrease voltage and current rating of an alternating cur- 
rent (AC) circuit. Transformers are sized by the number 
of kilovolt-amperes (kVA) they can handle. 

Circuit breakers and fuses open a circuit when an over- 
load condition or short circuit occurs. A circuit breaker is 
an overcurrent protection device with a mechanical mecha- 
nism that may manually or automatically open a circuit 
when an overload condition or short circuit occurs. A fuse 
is an overcurrent protection device used to provide protec- 
tion from short circuits and overloads. Circuit breakers and 
fuses include both current and voltage ratings. The listed 
current rating (in amperes) of circuit breakers and fuses is 
the maximum amount of current the circuit breaker or fuse 
can safely carry without tripping or blowing a circuit. The 
voltage rating of a circuit breaker or fuse is the maximum 
amount of voltage that can be applied to the circuit breaker 
or fuse. The voltage rating of circuit breakers and fuses is 
equal to or greater than the voltage in the circuit. 


FUSES 


NUMBER AND SIZE 
OF CONDUCTORS 


3810, 140 GRD, 3/4°C 
15KVA TRANSFORMER TC(SHIELDED) 
484, 1810 GRD, 1 1/4°C 


48500 МСМ, 193 GRD, 4"C 
382/0, 1#6 GAD, 2°C 


TRANSFORMER 


PANELBOARD 
IDENTIFICATION CODE 


Figure 6-25. Schematic drawings of power systems 
indicate cable types, conductor sizes, transformers, and 
fuses or circuit breakers. 


Panelboards. A panelboard is a single panel or 
group of assembled panels with buses and overcur- 
rent protection devices, such as circuit breakers, that 
may have switches to control light, heat, or power 
circuits. Panelboards are placed in a cabinet or cutout 
box that is accessible only from the front. Locations 
of panelboards are shown on plan views or electrical 


BRANCH CIRCUIT PANEL SECTION 
TWO, 42CKT. MAXIMUM. 


GENERAL PANELBOARD 
INFORMATION 


NUMBER 2X (SECTION ONE) 
LOCATION 1ST FLOOR 
FED FROM 4X 


CCT 

TREATMENT PANEL 0.2 
TEMP.CONTROL 0.2 
SPARE 

SPARE 

UPS 

UPS 

UPS 

UPS 

UPS 

UPS 

TEL.RM. 

TEL.RM. 

TEL.RM. 

TEL.RM. 

TEL.RM. 


TOTAL CONNECTED 
LOAD FACTOR (NEC) 
CALCULATED LOAD 


PROVIDE ISOLATED 
GROUND BAR. 


DOUBLE LOCKNUT AND GEDNEY 
GROUND BUSHING TYPE IGB. 


CIRCUIT BREAKERS 
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prints. The electrical plan views relate to the overall 
electrical service schematic and details. See Figure 6-26. 
Panelboards are represented by an architectural symbol 
and may have a letter or number code that is keyed to 
a schedule. A panelboard schedule indicates the size 
of the panelboard, mounting directions, and equipment 
to be connected to each circuit. 


PANELBOARD 
PANELBOARD 
DETAIL PLAN VIEW 
“ X-FORMER TA ` 
ца ЕЯ Ху : X-FORMER T2 
| CONTACTOMS ELEC (WALL MTD) 
TIME oy cx. A IND -FORMER T3 
РМ ФА S Же QW MELT 
SD4 1.1 БОМ НОЕН 
E^ ^ ZZ ANN Š 
) ГАТ | V: \ 
\ 
i 028: 
| PNL 4X 
= PNL 2X 
le TWO SECTION/ /-ИН-2 8 ` 
LS ee 
PANELBOARDS 
PANELBOARD 
SCHEDULE 
CIRCUIT BREAKER 
IDENTIFICATION CODE 


Riley Engineering, Inc. 


A B 


MASTER CLK. 
FA PANEL 
SECURITY 
INTRUSION 
DT-2 

DT-2 

DT-2 

DT-2 

DT-1 

DT-1 

DT-1 


DT- 
Pj LOAD 


DESCRIPTION 


VOLTS: 208  Y/120 PHASE 4 WIRE 
SIZE: 100 AMPS 

MAIN: 60 AMPS 

AIC: 10,000 

MOUNTG SURFACE 

30 POLE PANE 

*ISOLATED GROUND CIRCUIT. 

SECTION ONE 


Figure 6-26. Panelboard information is provided on details, plan views, and schedules. 
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Finishes 


After electrical panelboards, conduit, and cables are 
installed, connections are made to finish electrical equip- 
ment, including luminaires, switches, receptacles, com- 
munication systems, and alarm systems. Care must be 
taken when wiring a large panelboard with many circuits, 
finish fixtures, and luminaires to ensure proper circuits are 
provided for the finish fixtures and luminaires. 

Lighting. Separate plan views and schedules are provided 
for luminaire installation. See Figure 6-27. Symbols or ab- 
breviations indicate the type of luminaire to be installed at 
each location. At the end of each lighting circuit, a notation 
indicates the panelboard and circuit numbers for connection 
to the power source. Types and locations of switches are 
also shown on electrical plan views. 


LUMINAIRE SCHEDULE 


RECESSED MOUNTING 2' X 4' FLUORESCENT FIXTURE WITH A 3" DEEP, 
18 CELL PARABOLIC LOUVER. PROVIDE THREE F40T12 ENERGY SAVING 
LAMPS PER FIXTURE. LITHONIA 2PM3-GH-340- 18-S-277-ES-GLR, 
DAYBRITE, COLUMBIA, METALUX OR APPROVED SUBSTITUTION. 


SAME AS TYPE 'A', EXCEPT WITH PLASTER FRAME FOR RECESSED 
MOUNTING IN PLASTER CEILING. LITHONIA 2PM3-FH-340-18-S-277-ES- 
GLR, DAYBRITE, COLUMBIA, METALUX OR APPROVED SUBSTITUTION. 


SAME AS TYPE 'A', EXCEPT TWO LAMP FIXTURE WITH 12 CELL 
PARABOLIC LOUVER. PROVIDE TWO F40TI2 ENERGY SAVING LAMPS. 
LITHONIA 2PM3-GH-240-12-5-277-ES-GLR, DAYBRITE, COLUMBIA, 
METALUX OR APPROVED SUBSTITUTION. 


RECESSED MOUNTING 2' X 4' FLUORESCENT FIXTURE WITH 
REGRESSED FRAME AND ACRYLIC LENS. PROVIDE TWO F40T12 
ENERGY SAVING LAMPS PER FIXTURE. LITHONIA 2SPGH-240-RN- 
А12.125-277-Е5-СІ Я, DAYBRITE, COLUMBIA, METALUX OR APPROVED 
SUBSTITUTION. 


CHAIN HUNG SURFACE MOUNTING TWO LAMP OPEN STRIP FIXTURE 
WITH WIRE GUARD. PROVIDE TWO F40T12 SUPER SAVER LAMPS PER 
FIXTURE. LITHONIA C240, DAYBRITE, KEYSTONE, METALUX OR 
APPROVED SUBSTITUTION. 

SAME AS TYPE 'G', EXCEPT WITH COLD WEATHER BALLAST. 


ROUND RECESSED COMPACT FLUORESCENT DOWNLIGHT WITH 
CLEAR ALZAK REFLECTOR. PROVIDE TWO 13 WATT PL LAMPS PER 
FIXTURE. PRESCOLITE CFR813-572-HPF, EDISON PRICE, HALO, CAPRI 
OR APPROVED SUBSTITUTION. 


SYMBOLS AND ABBREVIATIONS 
INDICATE LUMINAIRE TYPE 


mI 21 
\/ 


SWITCHES 


Figure 6-27. Notations on electrical prints and 
schedules provide detailed information regarding 
luminaires. 


Power. Symbols indicate fan connections, pump connec- 
tions, motor controls, standard receptacles, switches, and 
special receptacles for heavy equipment. See Figure 6-28. 
Electrical prints show receptacle locations and the type of 
receptacle at each location. As on lighting plans, the panel- 
board number and circuit numbers are indicated at the end 
of each electrical run. 


$ SINGLE POLE SWITCH- 
P DENOTES PILOT LIGHT 


$3 THREE-WAY SWITCH 
$ FOUR-WAY SWITCH 


+f 
o 


DIMMER SWITCH 
KEY OPERATED SWITCH 
DUPLEX RECEPTACLE 


DUPLEX RECEPTACLE W/ 
GFI 


DUPLEX RECEPTACLE- 
WEATHERPROOF, GFI 


DOUBLE DUPLEX RECEPTACLE 
SPECIAL RECEPTACLE 


Boc 9 Co e 


DUPLEX RECEPTACLE — FLOOR MTD. 
SPECIAL RECEPTACLE — FLOOR MTD. 
CLOCK OUTLET 

BELL 

MOTOR CONNECTION 


JUNCTION BOX 
PUSHBUTTON 


I OX\® О в 


7 
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15.17. ' 
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RECEPTACLES DY 
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Figure 6-28. Electrical prints indicate the general loca- 


tions of receptacles and the type of receptacle at each 
location. 
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A schedule of all electrically powered equipment and Locations for thermostats, which control the HVAC 
power requirements may be included in the electrical systems, are shown on plan views of electrical prints. 
prints indicating each piece of equipment, the amount of See Figure 6-30. Connections from the thermostat to the 
power required to operate the equipment, and circuit as- heating or cooling equipment to be controlled are shown 
signments. See Figure 6-29. For example, item CCHWP-1 on plan views. 
is a 3 HP pump connected to а 480 V, 30 power supply Symbols and abbreviations included on floor plans, 
containing a 3-pole, 30 A safety switch that is protected electrical prints, or low-voltage plans indicate equipment 
by an 8 A fuse. locations for electrical systems, including television 

monitors, security cameras, computer equipment, speak- 
Low-Voltage Systems. Low-voltage power systems are ers, microphones, satellite dishes, and intercom systems. 
comprised of a step-down transformer, wiring, and electri- Configurations of wiring for security and alarm systems 
cal fixtures. A step-down transformer is a transformer with for smoke detection, heat detection, air monitoring, and 
more windings in the primary winding than the secondary visual security are also shown on electrical prints. In some 
winding, resulting in a load voltage that is less than the situations, elevations may provide additional information 
initial applied voltage. Low-voltage circuits are common related to fixture placement. 
for temperature control, communications, security, and Fire alarm and security systems are typically tested by 
voice/data/video (VDV) systems. Light-gauge conductors the local governmental authorizing agency prior to build- 
are used to wire low-voltage circuits. For many commercial ing occupancy. Various types of nonstaining smoke may be 
buildings, additional electrical prints and specifications are released inside a building to ensure that all fire alarm systems 
provided for low-voltage systems. are operable prior to issuance of an occupancy permit. 


MECHANICAL EQUIPMENT CIRCUIT SCHEDULE 
MD EMI m 


АС-1. AIR COMP. 480-3> _ 40HP ЗР-100А — 3#4,11⁄4"C | 4М-38.40.42. DIV.15 
| | ARDRYER 4803$ | 40HP | ЗРЗ0А | БАО | 36 rc AM-43.45.47. SIZE 1,FVNR 
460-10 _ 2HP 3P-30A 5.6A 3#12,3/4"С 4M-32.34.36. 


3#12,3/4"С 
3#12,3/4"С DIV 15 
3#12,3/4"С SIZE 1.FVNR 


4М-1.3.5 


CIRC PUMP 480-3) — 3HP 3#12,3/4"С MCC-1F 

CABINET HEATER 120,10 _ 1⁄60 HP ; 2#12, 3/4"C 
CAB-2 1/60 HP s [onoawc |e | WA 
CAB-3 
ГСАВ-4 | CABINET HEATER | 48050 _1/60HP_| ЭР wa En 48283032. _ 
ICCHWP. БИЕ. ӘН 0-50 эг | a i А 2,3/ ИНН ANd З ік; іі БЕСЕУ 
3#12,3/4"C MCC-1B 
CCHWP-3 480-3 15НР . 3#12,3/4"С SIZE 1,FVNR 


3#12,3/4"С SIZE 1,FVNR 
Ё 3#12,3/4"С SIZE 1,FVNR 
1P-30 A 12А 2#12,3/4"С 2М-2 SIZE 00 FVNR 


3P-400 A 
-2 лайн аман 
| aP30A * | 
ЕЭ” эь хэнийг MCC-1B 
3#12,3/4"C MCC-1B 
3P-30 А аг 3#12,3/4"С МСС-2А 
3/4 НР 3P-30 А . 3#12,3/4"С MCC-1A 


2812, 3/4°C MCC-1E 
3#10,3/4"С 4М-13,15,17 
3#12,3/4"С 4М-20,22,24 


1/2 НР ЗР-30 А 


CONDENSER 3#10, 3C SIZE 1,FVNR 
PAINT BOOTH [шә [аа у 
PAINT BOOTH DIV.15 
pr | PUMP 
pa | PUMP 
el ee 


Figure 6-29. Schedules for electrically powered equipment provide details about each piece of equipment, including 
switches, fuses, and circuits. 
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Figure 6-30. Plan views of low-voltage systems indicate the general locations for thermostats, telecommunications outlets, 
and other low-voltage equipment. 


Mechanical and Electrical 
Systems 


Name 
Printreading 
1. 
T F 2. 
3. 
Т F 4. 
T F 5. 
6. 
7. 
il F 8. 
9. 
1 0. 
11. 


Date 


Тһе prefix "M" indicates _. 


A. machinery drawings 

B. mechanical prints 

C. mezzanine level drawings 
D. material schedules 


Water supply pipe sizes shown on mechanical prints are expressed as out- 
side diameters. 


The . elevation is the inside elevation at the bottom of the inside flow line 
of a pipe. 

. interior 

. inert 

. invert 

. none of the above 


обор 


Mechanical prints provide specific location dimensions for plumbing fix- 
tures such as sinks. 


Electrical prints provide specific location dimensions for each receptacle. 


An electrical cable line with no slash marks on a plan view indicates a 
cable containing ___ conductors. 


In areas prone to freezing, a(n) ___ pipe sprinkler system is required. 
Isometric drawings are commonly used to show plumbing pipe installations. 


. is free from impurities that could cause disease or harmful physiological 
effects. 


... valves are used where throttling of fluid flow is required. 
A. Gate 
B. Globe 
C. Check 
D. Butterfly 


For __ fire protection systems, two separate events must occur for the sprin- 
kler system to activate. 

A. wet pipe 

B. dry pipe 

C. preaction 

D. gaseous 
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12. 
13. 


14. 


15. 


16. 


17. __ 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


A #12 gauge wire hos a larger diameter than a similar #10 gauge wire. 


А 25’ length run of plumbing waste pipe with a 1% slope changes eleva- 


tion a total of — ". 
A conductor is a flexible assembly of two or more wires with a protective 
outer sheathing. 


А ___ pipe circulates water from a boiler to a terminal unit. 
A. hot water supply 
B. hot water return 
C. cold water supply 
D. cold water return 


А(п) is ап overcurrent protection device with a mechanical mechanism 
that may manually or automatically open a circuit when an overload condi- 
tion or short circuit occurs. 


is the process of adding moisture to the air. 
A. Saturation 

B. Humidification 

C. Dehumidification 

D. none of the above 


Two common materials used for ductwork are galvanized sheet metal and 


ductboard. 


A(n) ___ is a device that cools water and is commonly used in large commer- 
cial buildings requiring large quantities of cooled water for cooling purposes. 


A(n) ___ is an air distribution outlet used to deflect and mix air. 
A. grille 
B. louver 
C. vent 
D. air diffuser 


А__ is tube or pipe that is used to support and protect electrical conductors. 
A. cable 
B. cable tray 
C. conduit 
D. busway 


A(n) ___ is an electrical device used to increase the voltage and current rat 
ing of an AC circuit. 


— pipes are used to remove odors and gases from sanitary drainage pip- 
ing and convey them away from inhabited areas. 


Exact location dimensions for waste pipes are provided on the mechanical 
prints. 


— is the process of applying protective material to a structural or finish 


member to increase the fire resistance of the member and protect it from 
failure in the event of excessive heat or fire. 
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26. 


27. 


28. 


‚ 29. 


30. 


31. 


A(n) _ consists of a prefabricated air conditioner assembly, including 
fans, ductwork, heating and cooling coils, humidifiers, dehumidifiers, and 
controls, used to condition and distribute air throughout a building. 


Electrical prints may be divided into separate sections for lighting, power 
supply, and signals. 


Cast iron and polyvinyl chloride are common materials used for waste 
pipe. 


Ductwork may be . 
A. round 
B. square 
C. rectangular 
D. all of the above 


A sanitary drainage system is the piping system used to convey rainwater 
or other surface water from landscaped areas, paved areas, and roofs to a 
storm sewer or other place of disposal. 


Intumescent coatings _ . 
A. are utilized as insulation on large-diameter electrical cables 
B. expand rapidly in volume when exposed to high temperatures 
C. provide weatherproofing for electrical transformers 
D. are color coded 


Radiant heat panels provide heat to a large area. 


__ is the process of applying and installing a material or member that 
seals open construction to inhibit the spread of fire, smoke, and fumes in a 
structure. 


In a hot water or steam heating system, a(n) ___ is used to heat the water 
or steam to its required temperature. 


___ fireproofing materials release water vapor when exposed to high 
temperatures. 

A. Intumescent 

B. Cementitious 

C. Endothermic 

D. all of the above 
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Mechanical and Electrical 
Systems 


Name 


Date 


Refer to Riverpoint project (Sheets 17 to 24). Cross-referencing between several sheets may 
be required to answer questions. 
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=j 
EU 
4274 


25) 
— 
ч 


= 
мын 
со 
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10. 


Natural gas service is provided to the hot water storage tank in Room 004. 


Immediately after entering the building and passing through the main shut- 


” 


off valve, the size of the main water supply pipe is _ ". 


The 4” diameter pipe that is parallel with grid line G inside Room 018 is а . 
A. gas service pipe 
B. roof drain line 
C. vent pipe 
D. waste stack 


Elongated sleeves are installed where plumbing pipes penetrate waffle slab 
stems. 


Air handler 3 has an outside air damper size of 126” x 36”. 


The vertical vent pipes for the boilers аге __ ” in diameter. 
A. 12 
B. 18 
C. 20 
D. 24 


Sprinkler pipe is installed approximately 8” to 12” above the acoustical 
ceiling. 


The contractor installing the sprinkler system is responsible for all pipe con- 
nected to the system including underground work. 


The pipe diameter for condenser supply and return pipes directly at the 
chiller is. ". 


The electrical chase is located _. 
A. just east of air handler 3 
B. near the cooling tower 
C. just north of the elevators 
D. in Electrical Room 006 


163 


12 


13 


14 


15. 
16. 


17. 
18. 


19. 


20 
21 


22 
23 
24 
25 


26 
27. 


Details for gas meter installation and connections are on Sheet __ of the 
mechanical prints. 


The size of the gas feed line down to the boiler on the basement floor plan 
is ” 


The size for hot water supply and hot water return pipes for air handler 3 is 
__” diameter. 


Note P7 in Room 012 refers to — . 
А. а Z” pipe vent 
B. pipe 7 
C. the plumbing fixture schedule 
D. Sheet 7 for additional details 


The main water service enters the basement through the floor in Room 018. 


Exhaust fan 6 is served by the same panelboard as the temperature control 
panels in Room 018. 


Fire alarm system power is provided by panelboard P2-1F4-1. 


Water heater detail 1 notes a pressure-relief valve discharge to a 2” floor 
drain. 


Exhaust fan 2, which is south of the chiller in Room 007, intakes air from 
an 18” square grille. 


All sprinkler heads on the basement level are chrome. 


The 48" x 104" vertical duct near grid line intersection H5 is connected to _. 
A. outside air intake to air handler 3 
B. outside air intake to air handler 3A 
C. supply air from air handler 3 
D. supply air from air handler 3A 


Water supply pipes below the basement floor slab are PVC. 
The diameter of the vent pipe for the sinks in Room 010 is _ ". 
All cleanouts in the unexcavated area of the basement are 4” in diameter. 


Showerheads in Rooms 009 and 010 are fed with a(n) 
ing pipe. 


" diameter mix ` 


A water heater is located in Room 012. 


A 14” x 8” air grille accepts 300 cfm and is shown in the southwest corner 
of Room 003 to  . 

A. supply air from air handler 3 

B. supply air from air handler 4 

C. exhaust air through air handler 3 

D. exhaust air through air handler 4 
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28. Circles containing a “J” on the east side of Mechanical Room 018 represent 


29. The 62" x 48" vertical duct between grid lines 4 and 5 and near grid line 
H is connected to. . 
A. supply air from air handler 3 
B. supply air from air handler 3A 
C. exhaust air through air handler 3 
D. exhaust air through air handler 3A 


, 30. The minimum depth of the main service ductbank from the transformer to 
the main control closet is _  ” below finished grade. 


i) F 31. Two check valves are to be installed on the water supply for water heater #1. 
T F 32. The three sinks in Room 010 are supplied Бу 9?” cold and hot water lines. 


33. The minimum distance between conduits in the main ductbank section is ”. 


34. Unit heater 6 is. . 
A. a gas-fired heat exchanger type furnace 
B. an electric heat exchanger type furnace 
C. connected to the boilers 
D. supplied by air handler 3 


35. Elevator 2 control panel is connected to circuit — іп panelboard P2-BF2-3. 


36. Air separators are installed — . 
A. on the supply side of the piping 
B. on the return side of the piping 
C. on both the supply and return sides of the piping 
D. none of the above 


37. The size of core-drilled holes or sleeve outside diameters through the con- 
crete wall near grid line intersection C2 is _ ”. 


T F 38. The gas service line entering the building is 6” above grade. 
39. The slope of roof drain lines is %. 
T F AO. Access for the telephone lines is concealed under the floor slab. 


T F 41. The communications panel is located in Room 017. 


42. The abbreviation “AFF” on basement foundation plan Note 29 indicates  . 


1 F 43. Water heater and boiler vent ducts are installed 12” to 18” high. 
44. The supply rate of the water flow valve into the water heater in Room 004 
is gpm. 
T Ё 45. The air flowing through the 24” square duct near grid line intersection Н5 


is moving in an upward direction. 


46. The manufacturer model number for the pipe sleeves installed near grid 
line intersection FA is___. 


ee 


T F 47. The overall size of air handler unit 3 is 18-6" x 29-0”. 
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48. The fire suppression system shown on the prints is a _ _ system. 
A. wet pipe 
B. dry pipe 
C. preaction 
D. gaseous 


49 
50 


The flow rate for the main sprinkler water service is | gpm. 


There are a total of. sprinkler heads in the two restrooms on the 
basement level. 


T F 51. The Maintenance Office (Room O14) has four electrical receptacles. 


The condensate drain pipe on air handler 4 is "іп diameter. 


52 


53. Air handler ЗА is connected to. 
A. cooling pipes only 
B. heating pipes only 
C. both heating and cooling pipes 
D. none of the above 


T E 54. A smoke detector and fire alarm pull station are provided in stairway 
000A. 

1 F 55. Master control closet BF2 contains the controls for both boilers. 

T F 56. The size of the vent pipes for the lavatories and urinals in Room 009 is 11%”. 

T F 57. There are no manual pull station fire alarms on the roof level. 

T F 58. All receptacles in hallway 002 are powered from panelboard P2-BF2-4. 


59. The electrical power for air handler 3 in Room 018 is provided by panel- 
board number ___. 
A. MCC-BF2 
B. P2-BF2-4 
C. SF-3 
D. BLR-1 


60. Low-voltage cables serving the chiller have _ . 
А. a series of 834” diameter conductors 
B. 8 wires, each #14 gauge 
C. 3 cables, each 4” in diameter 


D. 14 wires, each #8 gauge 


T F 61. The emergency wall switch for the ventilotion system is located on the out- 
side of the entry to Room 007. 


T F 62. Heat recovery coils are installed in the outside air and exhaust ducts for air 


handler 3. 
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63. 


64. 


65. 


co Ee 


67. 


68. 
69. 
70. 


Unit heater 1 in Room 015 has a(n) _ -conductor cable and a grounding 
conductor. 

A. exposed conduit with a two 

B. exposed conduit with a three 

C. concealed conduit with a two 

D. concealed conduit with a three 


The minimum distance between the top of the electrical busway support 
and the ceiling above is __”. 


The main ductbank — . 
A. extends under the concrete slab at the north end of Room 018 
B. is in a cable tray through Corridor 002 
C. drops down from the first floor in Service Area 018 
D. location must be obtained from the site plan 


Electrical service from panelboard P2-BF2-2 serves ће __. 
A. alternate bid item #2 
B. cooling tower 
C. first-floor communications room 
D. first-floor electrical room 


A(n) __ cable is used to ground the transformer and the main electrical 
room. 


Pump 1 serves only boiler 1 and pump 2 serves only boiler 2. 
Pump 5 serves the heat recovery piping system. 


The cooling tower solenoid valve is connected to circuit. іп panel P2-BF2-3. 
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Р 
| Building finishes are applied after foundation systems are placed; ће à 

1 structural skeleton is erected; mechanical, electrical, plumbing, heat- | | 

| ing, ventilating, and air conditioning systems are roughed in place; 

| and floor and roof structures are built. Finish construction involves ^^ г 

| the use of exterior materials applied for appearance and weather ;22: | == ALUMINUM 

| protection and interior finishes for floor, wall, and ceiling coverings. ys a Pp 
| Architectural prints, including plan views, exterior and interior eleva- | CONTINUOUS Hiep 
| tions, sections, and details, contain the majority of finish information 
A. 
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EXTERIOR FINISH 


Foundation systems are constructed and structural mem- 
bers are erected with consideration given to exterior 
finishes. Structural members may remain exposed on 
the interior or exterior of a structure. In bridge and road 
building, structural members are also the exterior finish 
members. Exterior finish members include bearing and 
non-load-bearing walls, roof coverings, and exposed 
structural members. 

Exterior elevations show the final appearance of the 
exterior of a building using an orthographic projection (mul- 
tiview) drawing. See Figure 7-1. Masonry, concrete, metal, 
glass, exterior insulation and finish systems (EIFS), and other 
exterior finishes are indicated on exterior elevations. Grid 
lines on exterior elevations are commonly used to relate the 
exterior finish materials to structural elements. Elevations are 
noted for floor levels and roof lines. Typical information is 
often referenced on details included with the prints. 


| I Portland Cement Association 
Exterior finish materials, such as architectural concrete and glass, 


show the shape and size of the exterior ын : i 
are indicated on exterior elevations. 


walls and roof of a building. Building ma- 
terials, such as masonry, EIFS, or glass, are Walls 
specified for the walls through the use of 
symbols and notations. Door and window 
openings are shown in their proper locations. 
A minimum of four elevations is typically 
required to show the exterior of a building. 


w 


Weather protection, appearance, security, and insulation are 
a few of the factors considered when selecting an exterior 
wall finish for a commercial structure. Commercial exterior 
wall finishes are primarily designed for low maintenance 
and high durability. 
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Figure 7-1. Each side of a commercial structure is shown with an exterior elevation that describes exterior finishes and 
final appearance. 


Wall finish materials, including masonry, concrete, 
glass, metal, plaster, and EIFS, are used to create an attrac- 
tive and durable wall finish. Wood siding, which is com- 
monly used in residential construction, is uncommon on 
large commercial structures. Heavy-duty door and window 
systems are installed in commercial buildings to provide 
durability, security, and low maintenance. 

Exterior wall sections provide information about 
exterior finish materials. See Figure 7-2. Exterior finish 
materials are attached to a wood, metal, structural steel, 
or concrete structural frame. 

Exterior gypsum board is а common sheathing material 
installed over wood or light-gauge metal framing. A variety 
of types of exterior gypsum board are available. Treated- 
core gypsum board has a moisture-resistant core and water- 
resistant surfaces. Treated-core gypsum board may remain 
exposed to the elements for a maximum of one month after 
application. Glass mat-faced gypsum board is a paperless 
gypsum panel with a water-resistant treated core that is sur- 
faced with glass mat facings and a bond-enhancing primer. 


23 Glass mats covering the panels create ап integrated unit that 
Adjustable ties мэр r to well т тейен " - anis can withstand moisture exposure. Glass mat-faced gypsum 
are used to secure brick veneer to a structural frame. board is commonly used as a substrate for EIFS. 
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Figure 7-2. Overall foundation, wall, floor, ceiling, and 
roof finishes are detailed on wall sections. 


Gypsum board may also be installed for interior load- 

bearing walls and interior partitions. Non-treated-core 
gypsum board is not intended for long-term exposure to 
the weather. Type X gypsum board is intended for fire-rated 
construction. Treated-core Type X gypsum board has vari- 
ous additives that provide fire resistance for use in fire-rated 
exterior wall assemblies. See Figure 7-3. 
Masonry. Exterior masonry walls may be brick, concrete 
masonry units (CMUs), or stone. Masonry walls are struc- 
tural bearing walls or veneer facing installed around and 
between structural members. See Figure 7-4. 


Figure 7-3. Treated-core Type X gypsum board may be 
used as exterior wall sheathing. 


| КЫС | ГЭЭ № ; 
Figure 7-4. Masonry walls are laid as either structural 


supporting walls or as a veneer facing for structural 
members. 
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Masonry units for exterior finish are shown on exterior 
elevations and wall sections. Special brick, concrete, or 
stone units may be fabricated specifically for a particu- 
lar job. 

Where masonry units form the structural wall, the ex- 
terior finish, including brick bond, face finish of concrete 
masonry units, mortar color, lintels, and stone patterns 
and types, are indicated in the specifications and on eleva- 
tions. Special brick shapes and coursing information are 
included on architectural elevations. See Figure 7-5. 


@ _ SPECIAL BRICK 


қа 


SPECIAL Ва itu 
SHAPES 1C" AND їр! 


SHAPES 


Locations and types of masonry control and expansion 
joints are shown on elevations and details. Wall sections 
indicate decorative effects and methods for attaching ma- 
sonry veneer to structural members. Architects may require 
that a test panel (sample section of masonry wall) be laid 
prior to application to the structure to provide a view of 
the finished product for the owner and architect. 

Masonry veneer walls are commonly built in place. Pre- 
fabricated masonry veneer panels may also be constructed 
off site and set in place in a manner similar to precast 


4-0)! 
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Figure 7-5. Special brick shapes and coursing information are included on the architectural elevations. 
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concrete panels. The prefabricated panels have steel support 
frames and inserts for attachment to structural members. 
Concrete. Architectural concrete is often used as an exte- 
rior finish on commercial buildings. Architectural concrete 
is concrete that is exposed to view and requires care in 
selecting, forming, placing, and finishing of the surface 
to meet appearance standards. Concrete surface finishing 
information is provided in the specifications or general 
notes on the architectural prints. Architectural concrete 
finishes are created by placing form liners inside the con- 
crete forms prior to concrete placement, sandblasting the 
surface after concrete has set, or rubbing the surface after 
it has set to smooth it to the required finish. See Figure 7-6. 
Exterior elevations show exposed concrete wall finishes 
with architectural notes. 


MATERIALS 


. Cement: ASTM C150, Type IA - Air Entraining Portland type. 


Concrete Materials: ASTM C33; sand and coarse aggregates. 
Reinforcing Steel: ASTM A615, deformed steel bars. 

. Air Entrainment Admixture: ASTM C260. 
Other Admixtures: Obtain approval of Architect prior to using. 


Water: Clean, potable source. 
SURFACE 


. Surface Finish: Light sandblast, acid ached FINISH 


. Grout: Thermo-setting epoxy. 


Figure 7-6. Architectural concrete requires additional 
finishing to create the surface finish indicated by the 
architect. 


Precast concrete panels may also be applied as an ex- 
terior finish material. Concrete panels are cast in a variety 
of designs and transported to the job site. The panels are 
lifted into place with a crane and fastened to the structure by 
welding metal inserts cast into the panels or clips fastened 
to the structural members. 

Glass. Exterior glass finishes are either glass panels set in 
metal or wood frames or glass block. Glass block is set in 
mortar, similar to brick or concrete masonry units. 

Areas where glass block is to be installed are shown 
on exterior elevations and architectural floor plans. In- 
formation concerning glass set in metal or wood frames 
is obtained from exterior elevations and detail sections. 
See Figure 7-7. Non-load-bearing metal or wood frames 
are attached to structural members per the manufacturer 
specifications. Frame and glass panel connections are 
shown on details. 


Glass sheets are available in a variety of designs and 
types. The type of glass specified takes into account such 
items as wind loads, thermal transmission, privacy, ap- 
pearance, safety, and security. Clear glass includes sheet 
glass, float glass, and plate glass. Sheet glass is glass 
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Figure 7-7. Details of head, jamb, and sil attachment and 
finish show framing members, sealants, frames, and glazing. 
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manufactured by drawing the glass vertically or horizon- 
tally and slowly annealing (cooling) it to produce.a high- 
gloss surface. Sheet glass is available in three thicknesses: 
single strength (32” thick), double strength (1⁄” thick), 
and heavy sheet (from 94e" to "Ae" thick). Float glass is 
glass manufactured by floating liquid glass on a surface of 
liquid tin and slowly annealing it to produce a transparent, 
flat glass. Float glass has excellent optical properties and 
is used in mirrors, architectural windows, and specialty 
applications. Plate glass is sheet glass that is ground and 
polished after it is formed and cooled. Curved and conical 
plate glass shapes can be manufactured. 

Variations of the basic glass types include patterned 
glass, wire glass, cathedral glass, and obscure glass. Pat- 
terned glass is glass that has one side finished with a fine 
grid or an unpolished surface so the glass is translucent. 
Patterned glass is used in office partitions and for doors 
and windows when privacy is desired. Wire glass is glass 
embedded with wire mesh to provide additional security. 
When wire glass is broken, the wire mesh holds the glass 
pieces together. Cathedral glass, or stained glass, is a type 
of art glass available in a wide variety of colors and with 
many surface treatments. Cathedral glass is cut into small 
pieces and then reassembled using lead channels. Windows 
made from cathedral glass are often used in churches and 
public buildings. Obscure glass is glass used to obscure 
a view or create a design by sandblasting and/or etching 
one or both sides of the glass. 
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Glass curtain walls are commonly used as exterior finish on multi- 
story commercial buildings. 


Additional types of glass include heat-absorbing 
glass, heat-strengthened glass, tempered glass, laminated 
glass, spandrel glass, security glass, and insulating glass. 
Heat-absorbing glass, or tinted glass, is a type of float 
glass used to control heat and glare in large areas of glass. 
Heat-absorbing glass is available in thicknesses ranging 
from Ve" to 1⁄2” and in blue, bronze, green, or gray colors. 
Heat-absorbing glass absorbs solar energy and dissipates 
the majority of the heat to the exterior of the building. Heat- 
strengthened glass is glass produced by reheating annealed 
float glass close to its softening point and rapidly cooling 
the glass using high-velocity air. Tempered glass is glass 
produced by heating a sheet of glass during manufacturing 
to near its softening point and then quickly cooling the glass 
under carefully controlled conditions. Heat-strengthened 
and tempered glass is significantly stronger than sheet or 
float glass, has a high resistance to thermal stress, and has 
high impact resistance. Laminated glass is specialty glass 
produced by placing a clear sheet of polyvinyl butyral 
(PVB) between two sheets of glass and subjecting the 
composite to intense heat and pressure. Laminated glass 
is used in schools and other public buildings where safety 
is a concern. Spandrel glass is tinted glass or glass with 
a polyvinyl fluoride coating. Heat-treated or laminated 
glass is used to manufacture spandrel glass. Security glass 
is glass composed of multiple layers of polycarbonate 
plastic and/or glass bonded together under intense heat 
and pressure and coated with a PVB or polycarbonate 
film. Bullet- and burglar-resistant glass are two types of 
security glass. 

Insulating glass is glass made of two pieces of sheet 
glass that are separated by a sealed air space. The edges are 
sealed on all four sides by a glass, metal, or plastic closure. 
A typical piece of insulating glass measuring Ae” thick 
is composed of two sheets of double-strength glass (/8”) 
with а 34e" air space and a glass closure. Insulating glass 
windows may be coated or the air space may be filled to 
provide additional insulating properties. A low-emittance 
(low-E) coating is a metal or metallic oxide coating that 
reduces the passage of heat and ultraviolet rays through 
windows. Argon or krypton gas may be used to fill the 
air space to reduce the passage of heat from one piece of 
glass to the other. 

Mastics, caulks, sealants, rubber or plastic seals, and 
metal or wood stops secure glass into frames. Most in- 
formation regarding glass to be installed in a commercial 
building is included in the written specifications. Details 
may refer to a specific type of glass for an identified area. 
Exterior elevations and floor plans provide dimensional 
information for the glass panel sizes. 

Frames for glass panels are installed and attached to 
the structural members per manufacturer specifications. 
Suction cups are attached to the face of the glass to lift 
panels into place. Sealants and frame mullions and stops 
are applied to secure the glass in the frame and waterproof 
the joint between the frame and glass. 
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Metal/Glass Curtain Walls. Metal and glass panels are 
both used for curtain walls on commercial buildings. 
A curtain wall is a non-load-bearing, prefabricated or 
job-built, glass or metal panel supported by metal frame 
members or set with various clip systems that are attached 
to structural members. Insulated or noninsulated metal 
panels and glass panels are set in frames and attached to 
structural members to form an integrated, weatherproof 
unit. See Figure 7-8. 


The design of curtain wall systems must account for the 
expansion and contraction of components making up the 
curtain wall panels. Curtain walls are fastened to structural 
members with welding clips or inserts. Curtain wall panel 
locations are shown on elevations. Curtain wall manufac- 
turers may provide shop drawings that identify each panel 
and location by letters and numbers. 

Mullions several stories in length are installed vertically 
to cap the joints between curtain wall panels. Mullions 
and curtain wall frames are made of aluminum or other 
metals treated to be corrosion resistant. Methods for seal- 
ing joints between curtain wall panels, including rubber 
or vinyl weatherstripping or various caulks and sealants, 
are shown on details. 

Prefinished corrugated metal sheets are used for exterior 
siding on small structural steel buildings. The type and 
color of metal siding are shown on elevations. Wall sections 
indicate insulation installation. 


Curtain Walls 
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Exterior Insulation and Finish Systems (EIFS). Exterior 
insulation and finish systems (EIFS) are exterior finish 
systems consisting of exterior sheathing, insulation board, 
reinforcing mesh, a base coat of acrylic copolymers, and 
a finish of acrylic resins. See Figure 7-9. EIFS are com- 
monly used on commercial buildings to provide a unique 
color or appearance. 
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Figure 7-9. Exterior insulation and finish systems (EIFS) 
incorporate insulation board and polymer-based materials 
into a weatherproof exterior finish. 
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Figure 7-8. Curtain wall systems integrate metal framing members and metal or glass panels into prefabricated or 


job-built units of various designs. 
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Exterior sheathing, such as glass mat-faced gypsum 
board, is installed over wood or metal framing to serve as 
a base for insulation board. Concrete or CMU backing may 
also be used under the insulation board. Insulation board, 
typically extruded or molded expanded polystyrene, pro- 
vides thermal insulation and flexibility in the finish system 
to minimize cracking. The insulation board is fastened to 
the sheathing using mechanical fasteners or to the surface 
of a concrete or CMU wall with construction adhesive. 
The insulation board is applied in a running-bond pattern 
to allow the joints to be staggered. 

A V4" thick base coat of acrylic copolymers and portland 
cement is troweled onto the surface of the insulation board. 
One or two layers of an open-weave reinforcing mesh are 
embedded in the base coat. The mesh is also applied around 
door and window openings to reinforce the edges of the 
insulation board. After the base coat has set, the surface 
finish coat of acrylic resins is troweled or sprayed onto the 
structure to create the desired finish. 

In EIFS installations, watertight seals must be formed 

around door and window openings, at sills and flashing 
points, and at expansion joints. Sealants are applied to the 
reinforced base coat to ensure a watertight seal. For large 
‘expanses of EIFS, expansion joints must be provided to 
allow for movement due to expansion and contraction. 
Expansion joints are designed for a minimum of four 
times the anticipated movement and are a minimum of 3⁄4” 
wide. Wherever sleeves or other penetrations are required 
through EIFS construction, manufacturer specifications 
must be referred to. 
Plaster. Exterior surfaces may be coated with various 
types of plaster finishes. The plaster surface is troweled 
smooth, swirled, or left with a rough finish as indicated in 
the specifications or on exterior elevations. 

Portland cement plaster is secured in place with lath. 

Lath is available in sheets of expanded metal or gypsum. 
Expanded metal lath is tied or fastened to metal furring 
channels using screws. Gypsum lath is installed using 
screws in a manner similar to sheets of gypsum board. 
Metal expansion joints and control joints are installed at 
locations shown on the prints or detailed in the specifica- 
tions. A base coat of plaster is applied to the lath and left 
with a rough finish. The finish coat is applied over the 
surface of the base coat. 
Doors and Windows. Door, window, and hardware sched- 
ules in the specifications and on the prints provide most of 
the information regarding the types and styles of exterior 
doors, windows, and hardware. Information regarding the 
location of doors and windows is shown on architectural 
plan views. Details provide information about joining door 
and window jambs to the various structural and wall fin- 
ishes. See Figure 7-10. Details are also provided regarding 
proper placement of hardware and security devices. 


in EIFS construction, insulation board is cut 
into an L shape at the corners of openings. 
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Figure 7-10. Voids behind hollow metal window jambs 
and doorjambs may be filled with grout to provide 
greater stability. 


The International Building Code (IBC) requires that the 
minimum width of commercial egress doors be adequate 
for the potential occupancy load and are a minimum of 32” 
wide and 80” high. Variances to these dimensions for hotels 
or resident sleeping units are allowed as detailed in the IBC. 
Egress doors must be easily distinguished from adjacent 
construction. The IBC provides additional information related 
to revolving doors, power-operated doors, horizontal sliding 
doors, and access-controlled egress doors. The architect must 
ensure that door specifications comply with the building code 
in effect in the particular jurisdiction. 

Door hardware commonly includes exit devices de- 
signed for both security and safety such as panic bars and 
door closers. See Figure 7-11. A panic bar is door hardware 
with a horizontal bar that releases a latch or bolt when 
pushed. Panic bars are mounted to the inside face of com- 
mercial doors a minimum of 34” and a maximum of 48” 
above the finished floor to provide for a safe emergency 
exit. As the horizontal bar is pushed, the latch or bolt re- 
tracts and allows the door to swing outward. A door closer 
is door hardware that closes a door and controls the speed 
and closing action of the door. Door closers are commonly 
face-mounted to commercial doors and frames to allow for 
passage and return doors to a closed position. Electrically 
activated door closers may be specified for installations that 
normally need to remain open, such as stairwells. Electri- 
cally activated door closers hold fire doors open during 
normal conditions through the use of an electromagnetic 
plate. When activated, the magnetic force of the plate is 
released, allowing the door to automatically close. 

For other security concerns, metal detectors, sensors, 
and access control systems are installed near door egress 
points. Metal detectors allow a person or small container 
to pass through an electrical field that determines metal 
content. Based on operator settings, the amount of metal 
that activates the detector varies. An audible and/or visible 
alarm is activated when the amount of metal surpasses 
predetermined limits. Sensors include motion, vibration, 
acoustic, and thermal detection units. The appropriate de- 
tection unit is selected based on environmental conditions, 
location, and application. Access control systems include 
video surveillance and card readers. A video surveillance 
system consists of a camera, lens, and mounting hardware; 
a lighting system; transmission equipment; and a video 
monitor and recorder. The camera and lens are mounted in 
a well-lighted area to ensure the images being transmitted 
are of adequate quality. Transmission equipment trans- 
mits the images to a video monitor via coaxial, optical, or 
two-wire cable. The images are recorded to video or other 
storage device. 

A variety of card technologies are available for differ- 
ent applications. Bar code cards have a series of parallel 
stripes. The spaces between the stripes are read optically 
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by a photodetector cell. Magnetic stripe cards have stripes 
of magnetic material embedded between layers of the 
card or on the card surface. The card is read by a mag- 
netic sensing device. Proximity cards incorporate radio 
frequency (RF) circuits that are read by a receiver that 
activates the system. 


/- DOOR CLOSERS ~ 


PANIC BARS 


Figure 7-11. Door closers and panic bars are com- 
monly installed on commercial egress doors to provide for 
occupant safety. 


Roofs 


Roofs for large commercial buildings are finished with 
bituminous coatings, such as tar and gravel, elastomeric 
coatings of various plastics, and galvanized, treated, or 
decorative metal panels. Architectural plan views indicate 
the roof covering, slope, and finish materials. Access doors, 
skylights, walk pads, and locations for vent pipes may also 
appear on roof level plan views. See Figure 7-12. 

A system of roof drains and pipes is installed to collect 
rainwater from large roof surfaces and channel it to the 
stormwater drainage system. Roof drain and gutter loca- 
tions are shown on plan views. Details show the methods 
for drain installation and joining roof finish materials to 
the drains to ensure a watertight seal. Pipe locations are 
shown on mechanical prints. 


178 Printreading for Heavy Commercial Construction — Part 3 


16-87% = = 


13-4°+ 


Бо 


ET m 


| i e нан 


— AUS TEANATE #1 
ROOF FINISH ШЕ ae 1) 
E амалы A 
> 


тт ME 


ELÁSTO 
ROOFING 


О ca 
| АБЫ 


— 
TOP m ñ А pog 2-3 
ELEV. + 


44 
DE SHEET TAL A ROOFING 
pu БЭ: : 
= ELEV. +19 ЕЧ| 5 
ЕЕ < 
STEELSHFDUD === 
STRUCTURAL SUPPORT ||| , | / 
TYPICAL OF = A ÈT 


Ferran 


Ц ШЇ 
2 Ша PAID 
PENTHOUSE VENT 


| 
| 
15'-0'+ НЕН 15 


TT ТГ 


= == = 


санаа 
Ш 


| Ji 


ка 
: E 
— 
Пост шэн 
Ї 
CON SPLASH 
ЫН = 
БУД НЕТ 
= 
== 
کڪ کے ے‎ 


11 | 
TI 
1 


ELASTOMERIC 
ROOFING 


SLOPE ТА" FROM HIGH 
POINT TO SCUPPER INLET 


ROOF PLAN @ ROOM 500 


1/8" = 1-0 


RAIN GUTTER SLOPE ! 
1/8ЧЕТ TO DRAINS 
TYP. ALL AROUND @ GUTTER 


GENERAL NOTES 
PRECAST CONCRETE PARAPET 


САР W/ JOINTS @ 4'-0*|O.C. 1 
TYP. UNLESS NOTED QTHERWISE 
TOP ОР САР ELEV +1959.5 

1 


. INLET ELEVATIONS OF ALL E раде 
& SCUPPERS ARE TO BE PI DAT 
INLET ELEVATIONS OF PRIMARY ROOF DRAINS 
SERVING. 


INSULATION, TO ACHIEVE AN R-38 RATING. 
. SEE SHEET A2.8 FOR PLANTER BOX SCHEDULE. 


©- 


ROOF PLAN 


1/8" = 1-0" 


NORTH 


Figure 7-12. Roof finish materials, including metal and elastomeric roofing, are noted on the plan view for the roof. 


Roof details show methods for joining roof finishes to 

decking, walls, and parapets. See Figure 7-13. Flashing, 
gutters, roofing materials, and sealing materials are shown 
on detail sections. 
Bituminous Coating. Roof decking is covered with a 
vapor barrier and rigid insulation prior to the applica- 
tion of a bituminous built-up roof. Several plies of felt 
paper saturated with asphalt or coal tar pitch are rolled 
out across the surface of the roof. Each layer is coated 
with hot asphalt or coal tar pitch. The final layer is coated 
with gravel while the asphalt or pitch is in a liquid state. 
Details and specifications provide information about the 
bituminous materials to be used and the number of plies 
to be applied. 


Elastomeric Coating. For an elastomeric roofing system, 
large sheets of chlorinated polyethylene (CPE), ethylene 
propylene diene monomer (EPDM), or polyvinyl chloride 
(PVC) are laid in place and sealed at the joints. PVC is the 
most commonly used elastomeric roofing material. 

A vapor barrier and rigid roof insulation are installed 
over the roof decking. Elastomeric sheets are then rolled 
out across the entire surface of the roof and the joints 
are chemically sealed with a solvent to join them into 
a single unit. The entire surface may be covered with 
gravel after all joints are sealed. Precast concrete pavers 
may also be installed on the roofing surface as a walkway 


for maintenance personnel to prevent puncturing the 
elastomeric sheets. 
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Figure 7-13. Parapet caps and construction, roof deck- 
ing, gutter construction, and dimensions for overlapping 
of materials are shown on roof details. 


Metal Roofing. Sloped roofs may be covered with metal 
roofing materials. Prefinished or decorative metal roofing 
materials, such as copper, are used for roof and ornamen- 
tal coverings. Rigid insulation is applied to the top of the 


roof decking and covered with building paper. Sheets of 


prefinished or decorative metal are set in place, with the 
longer dimension placed parallel to rafters. 

Joints along the sides of the metal sheets are fastened us- 
ing a variety of methods, including flat, ribbed, or standing 
seams. See Figure 7-14. Metal roof sheets are fastened to 
the roof decking with clips or self-tapping screws. Overlap- 
ping joints are coated with various joint sealants. 

Standing-seam roll-formed panels are 

manufactured from aluminum, copper, zinc, 

and galvanized steel. The panels are se- 
cured in place with clips that are concealed 
inside the seams. The clips allow the panels 
to expand and contract with temperature 


changes. 
LL = mm сы 
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Metal Roof Seams 
` Figure 7-14 
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Figure 7-14. Flat, ribbed, or standing seams are com- 
monly used to join metal roofing sheets. 


Exposed Structural Elements 


Structural members, such as columns and beams, may 
remain exposed in the finished structure. Elevations 
show the finish of these members. For road and bridge 
building, beams and columns are commonly exposed and 
finished. Stairways, landings, and handrails are shown on 
architectural plan views, elevations, and architectural and 
structural details. 

Columns and Beams. Reinforced concrete and structural 
steel columns and beams remain exposed in some commer- 
cial buildings and bridges. Concrete columns and beams 
are finished in a manner similar to exposed concrete walls. 
Chamfer strips are placed in the corners of concrete forms 
for square or rectangular beams and columns to create 
beveled edges. Structural steel columns and beams are 
coated with primer and paint to minimize rust. Structural 
steel columns, beams, and joists may be sprayed with 
fireproofing materials as noted on the details. 


Exterior Stairways and Exit Ramps. Elevations show 
exterior stairway and exit ramp slopes and locations. See 
Figure 7-15. Reinforced concrete is commonly used to 
construct exterior stairways and exit ramps constructed 
on-grade. Exterior concrete stairway and exit ramp dimen- 
sions are typically shown on site plans. Surface finish and 
reinforcing steel information is indicated in the specifica- 
tions or on structural prints. 
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Portland батат Association 
Temporary guardrails, including midrails, must be provided along 
stairways and other floor openings until finish handrails are installed. 
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OPTIONAL STAIRS 


Exterior stairways and exit ramps must be open on at 
least one side. The IBC indicates that the open side of an 
exterior stairway or exit ramp must have a minimum of 
35 sq ft of total open area adjacent to each floor level and 
at each intermediate landing. This required open area 
must be less than 42” above the adjacent floor or landing 
level. The closed side of the stairway can be enclosed by 
an exterior wall. Uniform riser heights and tread depths 
must be maintained in exterior commercial stairways. 

Exit ramps must provide accessibility based on the 
provisions of the Americans with Disabilities Act (ADA). 
Exit ramps in commercial buildings must have a running 
slope of 8% or less, which is equal to 1 unit of vertical 
drop per 12 units of horizontal run. Ramps cannot be less 
than 36” wide for a building with an occupancy capacity 
of 50 people or less. The side-to-side slope of ramps must 
be less than 2%, or 1 unit of vertical drop for 48 units of 
horizontal run. Landings for ramps must be a minimum of 
60” deep and must be slip resistant. 
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Figure 7-15. Exterior elevations show general exterior stairway appearance and alternate stair construction options. 


Structural steel is used for above-grade exterior stairs 
such as fire escapes. The stairway stringers are constructed 
of structural steel. The treads may be made of perforated 
or expanded steel mesh or steel pans filled with concrete. 
See Figure 7-16. 

Handrails for exterior stairs and ramps are shown on 
architectural elevations and details and structural print 
details. Exterior handrails are commonly made of steel or a 
corrosion-resistant metal. Pipe sections are welded together 
and finished to create handrails and posts. 
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Figure 7-16. Concrete stair treads are supported by 
structural steel stringers and metal pans. Metal handrails 
are constructed of welded pipe and anchored to walls 
with support brackets. 
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Access ladders are shown on architectural plan views 
and architectural and structural details. Access ladders are 
constructed of welded structural steel members. 


INTERIOR FINISH 


Walls, floors, and ceilings inside a commercial building 
have a number of different finish requirements. Public 
areas are finished with appearance and durability in mind. 
Manufacturing and mechanical areas are finished with 
functionality as a primary concern. Office and classroom 
areas are finished to allow for flexibility of design, comfort, 
and functionality. 

Plan views and interior elevations provide interior fin- 
ish information. Wall locations and finishes, floor finishes, 
ceiling heights and finishes, and door and window loca- 
tions are shown on plan views. Interior elevations present 
orthographic projections of various areas within a structure 
to show more complex finish treatments and cabinetry and 
casework installations. 


Walls 


Interior and exterior walls between structural members in 
commercial buildings are commonly framed with metal 
studs. Light-gauge metal framing members, including 
tracks and studs, are fastened to structural members and 
floors. Batt or rigid insulation is placed between the studs 
as specified on architectural plan views. 

Rough openings are framed-in for doors and windows. 
Architectural plan views and details indicate the on-center 
spacing of the studs and rough opening dimensions. See 
Figure 7-17. Metal-framed walls are finished with gypsum 
board, lath and plaster, brick veneer, or other non-load- 
bearing finish materials. A schedule of wall framing and 
finishes is cross-referenced to the plan view. Interior 
elevations and a room finish schedule in the specifications 
indicate the types and locations of wall finishes. 
Gypsum Board. Gypsum board is an interior surfacing 
material consisting of a fireproof gypsum core covered 
with heavy paper on both sides. Gypsum board is available 
in 4’ and 5’ widths and 8’ to 14’ lengths in 2’ increments. 
Gypsum board thicknesses range from ¥4” to 1” in У” 
increments. Gypsum board is available in fireproof and 
waterproof grades. 


Six levels of gypsum board finish may 
be specified, ranging from 5 to 5. Level 3 
finishes do not require tape or finishing. 


Level 5 finishes include a skim coat of joint 
compound over the entire surface. 
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Figure 7-17. Plan views and architectural notes describe wall locations, framing and support members, and finish materials. 


Gypsum board is attached to wood or metal framing 
members and furring channels with nails, screws, and/or 
construction adhesive. Joints between sheets of gypsum 
board and nail or screw holes are finished with a joint 
compound that is sanded smooth prior to application of 
surface finishes. See Figure 7-18. Surface finish materials 
include paint, vinyl, paper, fabric wallcoverings, and wood 
paneling. Gypsum board thickness and surface finish are 
shown on details and room finish schedules. 


Figure 7-18. Gypsum board is attached to wood or 
metal framing members with nails or self-tapping screws to 
create a surface for a wall finish. 


Lath and Plaster. Interior plaster wall finish materials 
include portland cement plaster on metal or gypsum lath 
and thin-coat finishes applied directly to gypsum board. 
Lath, control joints, and trim members are installed in a 
manner similar to exterior plaster applications. 


Masonry. Brick, concrete masonry units, and stone are 
used for interior fire break walls and for exposed interior 
walls. Finish information for interior masonry walls is 
similar to exterior exposed masonry information, including 
material, mortar joint color and finish, and bond pattern. 


Operable Walls. Large interior spaces may be divided into 
smaller areas using operable walls, such as movable and 
folding partitions or demountable partitions. Large mov- 
able wall sections are suspended from an overhead track. 
See Figure 7-19. The overhead ceiling track is attached to 
structural members to provide solid support for operable 
walls. The bottom edge of the ceiling track is flush with or 
recessed into the ceiling. Rollers, which travel in the ceiling 
track, are attached to the top of each wall section. 

Suspended operable wall panels may stack against one 
or several walls, depending on the design. Architectural 
plan views show the locations of tracks for operable walls. 
Interior elevations indicate the method for stacking oper- 
able wall panels. Recessed storage closets may be con- 
structed in the wall at one or both ends of the wall panels 
to conceal the panels when not in use. 


Demountable partitions are designed to be stationary 
for longer periods of time than operable walls. Floor and 
ceiling tracks are secured in place after ceiling, floor, and 
wall finishes are installed. The tracks can be installed and 
removed with minimal disturbance of finish materials. The 
demountable partitions are set into the tracks with interme- 
diate struts or supports. Panels may be prefinished gypsum 
board or metal and finished with fabric, plastic laminate, 
prefinished metal cladding, or vinyl coatings. Electrical 
raceways within the partitions provide for installation of 
receptacles for work areas and lighting. Door frames may 
also be installed in demountable partitions. 

Demountable partitions may not appear on architectural 
prints. Manufacturer drawings are provided for demount- 
able wall installation. The drawings contain plan views 
and details indicating specific manufacturer identification 
codes for panels and framing members. 
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Figure 7-19. Interior elevations of movable partitions 
indicate the number of panels and the stacking plans. 
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Doors and Borrowed Light Frames. Interior door and 
light (window) frame locations are shown on architectural 
plan views. The door hand (swinging direction of a door) is 
indicated along with a schedule number. The door schedule 
is included in the general plan notes or the written specifi- 
cations. See Figure 7-20. 

A borrowed light frame is a window opening in an 
interior partition between two interior areas. Borrowed 
light frames may be fixed or operable. Information regard- 
ing borrowed light frames is shown on architectural plan 
views, specifications, and interior elevations in a manner 
similar to interior doors. 
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Figure 7-20. Door locations are shown on plan views 
along with schedule numbers, which are cross-referenced 
to a door schedule. 


Floors 


Commercial floor finishes include concrete, carpet, resilient 
and ceramic tile, hardwood, and raised floor systems. Each 
room and area on an architectural floor plan is numbered. 
The room number referred to in the specifications or 
general notes finish schedule describes the finish flooring 
to be installed. For large areas, the architect may note 
the floor finish on the architectural plan views. Specific 
details may include a note about the floor finish material 
at a particular location. 

Concrete. Floors in manufacturing and mechanical areas 
are commonly finished with exposed concrete. Concrete 
slabs are troweled to a smooth finish as noted in the speci- 
fications. Super flat floors may be specified in warehouse 
applications where forklift or automated material-handling 
equipment requires close floor finish tolerances for optimal 
operation. See Figure 7-21. Laser screed equipment is used 
in placing and finishing concrete for super flat floors to 
ensure minimal surface finish elevation variation. 


184 Printreading for Heavy Commercial Construction — Part 3 


TOLERANCES 


Maximum Variation of Surface flatness For Exposed 
Concrete Floors: 3/16 inch in 10 ft. 


Maximum Variation of Surface Flatness Under Seamless 
or Resilient Flooring: 1/8 inch in 10 ft. 


Maximum Variation of Surface Flatness Under Carpeting: 
1/4 inch in 10 ft. 


Variation of Flatness for Receiving Dock: 
Surface flataess tolerance of 1/8 inch in 10 ft. 


FLOOR TOLERANCE 
REQUIREMENTS 


Figure 7-21. Exposed concrete finishes are noted in the 
project specifications. 


Carpet. Commercial-grade carpet is glued to the support- 
ing floor or stretched across padding and fastened around 
the perimeter of the floor. Seams are sewn or connected 
with heat-sensitive tape. Information regarding carpet 
type and placement is typically included in a room finish 
schedule, which is part of the specifications. Additional 
information in the specifications includes the manufacturer 
design, weight, backing, and installation instructions. 


National Wood Flooring Association 
Enlarged floor plans are provided where specific wood finishes or 
patterns are required. 


Tile Products. Ceramic, resilient, or vinyl tile are com- 
monly installed as floor finish materials in commercial 
buildings. Tile products are attached to the finished sur- 
face with mastic. For ceramic tile, grout is applied to fill 
the voids between the tile after the mastic has set. For 
resilient or vinyl tile, the primary installation concern is 
proper fitting of the seams between sheets or pieces of the 
tile. In a manner similar to carpet, room finish schedules 
in the general notes or specifications contain specific tile 
information. Bathroom elevations may show ceramic tile 
installation dimensions when tile is applied as a wall fin- 
ish. See Figure 7-22. 
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Figure 7-22. Ceramic tile sizes and locations are shown 
on interior elevations. 


Wood. Oak, maple, and other decorative hardwood flooring 
are shown on architectural plan views. Individual interlock- 
ing pieces of hardwood are fastened to concrete with mastic 
or nailed to a wood subfloor. Wood may be prefinished or 
sanded, stained, and finished after installation. Enlarged 
floor plans are provided where specific wood finishes and 
patterns are required. In applications without special pat- 
tern requirements, hardwood floor information is contained 
in the room finish schedule. 


Raised. A raised floor system is installed in areas where 
wiring, conduit, and ductwork are installed on top of the 
subfloor and below the finished floor. See Figure 7-23. A 
raised floor system, also referred to as an access floor or 
computer floor system, consists of base plates set in place 
in a regular grid layout equal to the dimensions of the raised 
floor panels. The bottoms of base plates are secured to the 
subfloor with mastic or mechanical fasteners. 

Threaded pedestals are set into the base plates and ad- 
justed to the proper height. A laser transit-level is used to 
verify the levelness of the floor. Floor panels are then set 
on pedestal heads at the top of each pedestal or fastened 
to stringers that span between pedestal heads. 

Raised floor panels are prefinished with carpet or tile 
surfaces. The area below a raised floor system may serve 
as a plenum for air ventilation. 


Chapter 7—Finish Construction 185 


Raised Floor Systems 
FASTENER 


PEDESTAL D 
HEAD 


LOCKING 
NUT 


< 


STRINGE PANEL CORNER LOCK 


FASTENER 


~ STEEL 
) STRINGER 


> k. 27 “Зэ, 


BOLTED STRINGER RIGID STRINGER BOLTED CORNER PLATE 


Figure 7-23. Raised floor systems facilitate the placement of and access to electrical wiring, conduit, and ductwork. 


Ceilings 

Ceilings in commercial buildings include suspended, 
furred, and exposed ceilings. Architectural prints include 
reflected ceiling plans. See Figure 7-24. A reflected ceiling 
plan is a plan view of a ceiling that indicates ceiling-mounted 
items such as air diffusers, exhaust fans and intakes, and 
luminaires (lighting fixtures). Additional information con- 
cerning air diffusers, exhaust fans, and intakes is shown on 
mechanical prints. Ceiling-mounted luminaires are further 
described on the electrical prints. Fire sprinkler locations 
may also be shown on reflected ceiling plans. 
Suspended Ceilings. A suspended ceiling consists of a 
suspended light-gauge metal gridwork with ceiling tile 
placed between the grids. Hanger wires are fastened to 
structural members above the finished area to support the 
gridwork. The gridwork supports lay-in tile, concealed- grid 
tile, metal runners, gypsum board, or lath and plaster. The 
height of the finished ceiling surface above the floor is 
indicated on reflected ceiling plan notes or the room finish Ceiling-mounted items such as air diffusers and luminaires are 
schedule in the specifications. indicated on a reflected ceiling plan. 
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Figure 7-24. Reflected ceiling plans show ceiling finishes, including exposed ceilings, gypsum board ceilings, 
hanger wires are installed. The levelness of the gridwork 


pended ceilings. 
is verified using a laser transit-level, which projects a level 


beam of light around the space for ceiling installation. See 
around the perimeter of the area to support ceiling finish 
materials. Light fixtures are set into the gridwork and ad- 
ditional hanger wires are installed as necessary to support 
the weight of the fixtures. Insulation should not be installed 
within 3” of luminaires (lighting fixtures) unless they are 


Figure 7-25. Wall channels are fastened to the interior walls 
approved for use with insulation. 


Lay-in tile is set into a gridwork that remains exposed. 

Concealed-grid tile are supported at each edge by splines 
that tie the tile together and conceal the gridwork. Metal 
runners designed to allow for prefinished metal channels 
may be clipped onto the underside of the grid. Gridwork 
may allow for the attachment of gypsum board with self- 
tapping screws. The gypsum board is then finished in a 
manner similar to interior walls. Metal, expanded wire, or 
gypsum lath may be attached to the suspended gridwork 
to support plaster ceilings. : 
Furred Ceilings. In furred ceilings, runners are attached 
directly to structural members, such as open web steel 
joists or concrete beams and slabs, to provide a base for 
fastening finish materials. Runners may be wood furring 
strips or metal members, such as tracks, studs, or furring 
channels. Prefinished ceiling tile, gypsum board, or lath 
and plaster are attached to the runners. 

Where soffits and coffered ceilings are indicated on 

the prints, framing is built to the required dimensions and 
attached to structural members. Details show the framing 
members to be installed, finishes to be applied, and width 
and height dimensions. 
Exposed Ceilings. Structural steel or reinforced concrete 
beams, joists, and slabs may remain exposed on the bot- 
tom to form the ceiling for the space below. Reflected 
ceiling plans indicate the locations of exposed ceiling 
areas. The bottom of the beams, joists, and floors above 
may be painted, sprayed with a decorative, acoustical, or 
fireproofing coating, or may remain unfinished. Luminaires 
(lighting fixtures), sprinkler pipes, and ductwork remain 
visible to view. 
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Interior Stairways 


Interior stairways are shown on sections, which indicate land- 
ing elevations and the number of risers. See Figure 7-26. Grid 
lines that relate to the overall structural building grid may 
be shown on stairway sections. Details provide specific 
information about stairway construction, landing finishes, 
and finish materials for the top surface and underside of 
the stairs. Structural prints may provide additional stairway 
information. 

The IBC provides many specific dimensional require- 
ments and finish requirements for interior commercial 
stairways. The walking surface of treads and landings must 
not slope more than 2% in any direction. A 2% slope is 
equal to 1 vertical unit for 48 horizontal units. Risers must 
be a minimum of 4” high and a maximum of 7” high. Treads 
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must be at least 11” deep. The vertical rise of stairways 
without a landing is a maximum of 12’ between floors. 
A landing must be provided where the distance between 
floors is greater than 12’. Handrail heights are a minimum 
of 34” and a maximum of 38” measured vertically from the 
stair nosing. Handrail height must be uniform throughout 
the run of the stair. 
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1 SOFFIT/CEILING @ STAIR FRAMING 


0° 


Figure 7-26. Stair elevations and sections indicate 
elevations, construction methods, materials, and finishes. 
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Specialized shop drawings are provided for spiral and 
circular metal or wood stairways. Based on the IBC, spiral 
stairways must һауе a minimum clear tread depth of 7/2” 
at a point 12" from the narrowest edge. Maximum riser 
height is 914”, and minimum headroom is 78". For circular 
stairways, risers must be a minimum of 4" high and a maxi- 
mum of 7" high. The smaller radius of the stairway must 
not be less than twice the stairway width. Treads must be 
a minimum of 11" deep measured 12" from the narrowest 
end, with the narrowest end not less than 10" deep. 

For spiral or circular wood stairways, assemblies may 
be prefabricated by a stairway manufacturer and delivered 
unassembled to the job site. The stringers, treads, risers, 
and handrails are installed according to the shop drawings. 
Structural steel stairways may be constructed at a fabricat- 
ing shop and delivered to the job site as a single unit or 
in sections ready for assembly. The radius of the stairway 
curves, overall height, and number of risers are indicated 
on stairway details when spiral or circular stairways are 
to be constructed on the job site. 


Stairway handrails must conform to IBC re- 
quirements, including height and graspabil- 
ity. Handrail heights are a minimum of 34" 
and a maximum of 38” measured vertically 
from the stair nosing. Cylindrical handrails 
must be 174" minimum and 2" maximum іп 
diameter. 


American Hardwood Export Council 
Spiral or circular wood stairway assemblies may be prefabricated 
off site and erected in position at the job site. 


Cabinetry and Casework 


Architectural symbols included on plan views provide ori- 
entation for interior elevations. Arrows or other symbols in- 
dicate the interior walls shown on elevations. For example, 
the arrow pointing toward an interior wall with the number 
“19” refers to interior elevation 19. See Figure 7-27. 
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Figure 7-27. Architectural symbols included on plan 
views provide orientation for interior elevations. 


Interior elevations and schedules provide location, di- 
mension, and finish information for cabinetry, casework, 
and other interior specialties, such as white boards and 
projection screens. The size and manufacturer code for 
many of these fixtures is noted in the specifications and 
the room finish schedule. Architectural notes and codes on 
interior elevations relate to a schedule for cabinetry and 
casework. The schedule indicates the width, height, and 
depth of each cabinet and countertop treatment. Cabine- 
try may be metal, finished wood, or plastic laminate over 
medium density fiberboard (MDF) or particleboard. See 
Figure 7-28. 
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NOTE: 
SEE SHEET A10: 2 FOR ADDITIONAL LABORATORY CASEWORK SCHEDULE 


LABORATORY CASEWORK SCHEDULE, ALTERNATE #1 (12901) | 


woe | nore | sia. | wor | mor 


ecu 
Гэ [see [sew | ws | z | = ЕСЕН 
[s | see [ues | un г |] 


CUT TO 
LENGTH REQ'D UL 24'D X35'L SHY 


INTERIOR ELEVATION 
NUMBER 


CASEWORK WIDTH, HEIGHT, 


ERE JP RERE 
eie [eme ur [om ши 
[ewm peel wee 


LEDGE 
91-364R No FILLER LAP 


24*D, 4"H SPLASH/ 3° | БОЙЁ, 87-708 CORNER TOP 
LTK 24'D X 47°L, Фу SPLASH, NO LEDGE, 94-848-U010 
WASH, 3° LEDGE, 94-84B-UO10 
LTM 24"р X 18%, 4/7 SPLASH, 3" LEDGE, 94-84B-U010 


24"D X //0//4*H SPLASH, 3° LEDGE, 94-848-0010 


AND DEPTH INFORMATION 


Figure 7-28. Elevations and schedules provide information about cabinets and casework, including placement, sizes, 


and finishes. 


Cabinets are commonly prefabricated at a cabinet shop 
and delivered to the job site ready for installation. Some 
custom-built cabinetry may be built in place. Countertops 
are constructed of MDF or particleboard and covered with 
plastic laminate or ceramic tile. Solid-surface material or 
natural stone, such as granite, may also be used as finish 
countertop material. 


Q EEE 


Solid-surface countertops are manufactured 
from composite resins and are available in 
4", УУ, and 95" thicknesses in а variety of 


colors and textures. 
Ca 
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Finish Construction / 


Мате 


Review Questions 


4 = 
= Sal 
= я m - 


EST 
тп 
> 


— 
ТІ 
Z 


= 


= 


10. 


Т F 11. 
12. 


Од 


IEW Questions 


Date 


Orthographic projection is used to create exterior elevations. 
Metal roof seams may be flat, ribbed, or _. 
Masonry control joints are shown on elevations. 


A borrowed light frame is similar to an... 
A. interior window 
B. electric light fixture 
C. access panel 
D. exhaust grille 


Elastomeric roofs are created by joining large sheets of CPE, EPDM, or 
PVC. 


Structural steel stringers with concrete-filled pan treads may be used for 
above-grade stairs. 


Portland cement plaster is supported by . 
A raised floor system is also referred to as a computer floor system. 


Glass panels are lifted and set into place with — . 
A. adhesive hangers 
B. suction cups 
C. padded lifters 
D. padded vertical clamps 


A(n) ___ is a non-load-bearing, prefabricated or job-built, glass or metal 
panel supported by metal frame members or set with various clip systems 
that are attached to structural members. 


The metal gridwork is exposed in a lay-in tile suspended ceiling. 


A(n) ___ is door hardware with a horizontal bar that releases а latch or 
bolt when pushed. 
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13. 


14. 
15. 


16. 


17. 
18. 


19. 
20. 


21. 


22. 


23. 
24. 
25. 


26. 


In exterior insulation and finish systems, the base coat is applied to _ . 
A. wire mesh 
B. gypsum board 
C. masonry 
D. insulation board 


Light-gauge metal framing members do not provide room for batt insulation. 


Demountable wall sections are installed after other wall, floor, and ceiling 
finishes are in place. 


Bituminous materials are used on. roofs. 
A. built-up 
B. elastomeric 
C. decorative metal 
D. sheet metal 


A(n) ___ is placed inside a concrete form to create а decorative finish. 


Movable wall sections are supported Бу __. 
A. structural columns 
B. an overhead track 
C. rollers at the floor level 
D. wall hinges 


Architectural plan views indicate the material to be used for each door. 


Floor finish information, such as types of carpet and tile, are commonly in- 
cluded __. 

A. on elevations 

B. on architectural plan views 

C. in the specifications 

D. on enlarged plan views 


Raised floor system tile are supported Ьу _. 
A. pedestals 
B. mastic 
C. metal furring channels 
D. precast concrete 


Concrete members that remain exposed and are rubbed or finished to a 
specific surface texture are referred to аз ___ concrete. 


Portland cement plaster is applied in a single coat, one-step operation. 
Masonry veneer walls are not anchored to structural members. 


А(п) ___ floor may be specified in warehouse applications where forklift 
or automated material-handling equipment requires close floor finish toler- 
ances for optimal operation. 


Ceilings in commercial buildings тау Бе __. 
A. suspended 
B. furred 
C. exposed 
D. all of the above 
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Exterior insulation and finish systems incorporate insulation board and 
polymer-based materials into an exterior finish. 


Large commercial building roofs may be made of _ . 
A. bituminous coatings 
B. metal 
C. elastomeric coatings 
D. all of the above 


The surfaces of metal stud framed walls may be finished with gypsum 
board, plaster, or brick veneer. 


Commercial floor finishes include concrete, carpet, resilient and ceramic 
tile, hardwood, and raised floor systems. 


Expansion joints for exterior finish and insulation systems are designed for 
а minimum of. times the anticipated movement. 


Nondreated-core gypsum board is not intended for longterm weather exposure. 


Glass matfaced gypsum board is commonly used as a substrate for exterior 
insulation and finish systems. 


For exterior insulation and finish systems, insulation board should be ap- 
plied in a(n) ___ pattern to stagger joints. 


The International Building Code requires that commercial egress doors be a 
minimum of. "wide and ___” high. 

A. 24; 72 

В. 32: 72 

C. 30; 80 

D. 32; 80 


Panic bars are mounted to the _ face of commercial doors to provide for 
emergency exit. 


... glass is glass made of two pieces of sheet glass that are separated by 
a sealed air space. 


Per the International Building Code, risers of interior stairways must be a 
minimum of __” and a maximum of, ^. 

A. 2: 9 

B. 4; 7 

CPt 

D. 6; 10 


Per the International Building Code, minimum headroom for commercial 
spiral stairways is... ^. 


А(п) із door hardware that closes a door and controls the speed and 
closing action of the door. 


Exit ramps cannot be less than 50” wide for buildings with an occupancy 
capacity of 36 people or less. 


.. is glass composed of multiple layers of polycarbonate plastic and/or 
glass bonded together under intense heat and pressure and coated with a 
PVB or polycarbonate film. 


193 


43. Based on the International Building Code, stairway handrail heights are a mini- 
mum of __” and a maximum of __” measured vertically from the stair nosing. 


A. 24; 28 
В, 29:32 
С. 34; 36 
D. 34; 38 


44. А(п) ___ is a plan view of a ceiling that indicates ceiling-mounted items such 
as air diffusers, exhaust fans and intakes, and luminaires (lighting fixtures). 


45. _ is ап interior surfacing material consisting of a fireproof gypsum core 
covered with heavy paper on both sides. 


194 


Name 


Refer to Riverpoint project (Sheet 25). Cross-referencing between several sheets may 
be required to answer questions. 


T F 1. Door 248A connects the Slide Resource Room and the Men’s Toilet. 
i F 2. The roof on the circular classroom slopes from a high point on the north to 
a low point on the south. 
3. The second floor plan north shows ___ roof drains. 
4. The abbreviation "C.G." to the south of grid line 3 between grid lines F 
and G indicates — . 
A. cleanout grids 
B. corner guards 
C. ceramic glazed tile 
D. compressed gas 
Т F 5. A sink is to be installed in the Janitor's Closet (Room 247). 
6. Additional information about stairway 5 is shown on Sheet... 
А. A7.1 
B. A8.7 
С. А9.4 
D. A11 Z, elevation 110 
T F 7. Two liquid marker boards are to be installed in Room 254. 


=a 
ima] 
LÀ 


=í 
e 


12. 


8. The Design Studio is designated as Room __. 


9. The dimensions of the tackboard and the liquid marker board on the north 


wall of Room 254 are the same. 


Detailed information concerning the shelving in Room 260 is located on. . 
A. typical wall detail 2H 
B. typical wall detail 3H 
C. Sheet A12.5, Detail 50 
D. Sheet 11.6, Detail 97 


There are no exterior windows in Conference Room 262. 


The abbreviation DF in Hall 252 indicates a(n) __. 
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T F 


13. The hidden line with the notation 3/A9.3 at stairway 1 indicates __. 


A. a recessed floor area 

B. hidden fire sprinkler piping 
C. a fire wall 

D. an enlarged view of the area 


14. Office 266 is the only office on the second floor without built-in shelving. 


15. There are __ tackable wall panels between doors 253 and 254. 


Refer to Riverpoint project (Sheet 26). Cross-referencing between several sheets may 
be required to answer questions. 


T F 
T F 
T F 
T F 
T F 
T F 


1. 
2. 
3. 
4. 


Ductwork in Room 127 is exposed. 
Gypsum board is to be used for the ceiling in Room 126. 
Dashed lines around the perimeter of Room 152 indicate a(n) _ 


The ceiling in Room 149 is . 
A. exposed concrete dome pan slab 
B. suspended acoustical ceiling tile 
C. gypsum board 
D. hardwood panel 


Room 122 has both fluorescent and recessed incandescent light fixtures. 
There is/are ___ sprinkler head(s) in Room 136. 
There is/are ___ supply air diffusers in the ceiling of Room 147. 


The metal partition between Rooms 132 and 133 is full height and fas- 
tened directly to the slab above. 


« The circle at the intersection of grid lines 4 and G on the reflected ceiling 


plan indicates a concrete column. 
The abbreviation “AFF” іп Room 125 indicates . 


Luminaires (lighting fixtures in Room 100A are recessed into the suspended 
ceiling. 


The soffit in Room 136 is. above the finished floor. 


Refer to Riverpoint project (Sheet 27). Cross-referencing between several sheets may 
be required to answer questions. 


| Е 


1. There are four horizontal control joints in the brick veneer on the south 


4. 
3. 


elevation. 
The difference in elevations between the floors is _ 


Exposed concrete beams and columns are shown on the north elevation. 
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4. 


8. 
J F . 
Т F 10. 


The predominant second floor exterior finish material is | on the south 
elevation. 

A. architectural concrete 

B. portland cement plaster 

C. precast concrete 

D. brick veneer 


The typical center-+o-center spacing for concrete form snap ties is... 
Seven doors are shown on the south elevation. 


The exterior finish of the wall between grid lines C and D is _ _ on the 
north elevation. 

A. architectural concrete 

B. portland cement plaster 

CES 

D. brick veneer 


The elevation of the penthouse floor level is — *. 


Control joints on the south elevation brick veneer are placed at the concrete 


columns. 
Lintels above windows on the brick-veneer walls are precast concrete. 


The difference in elevation between the finished first floor level and the top 
of the brick-veneer service yard screen wall is _. 


Sheet A6.3 should be referred to in order to view the exterior elevation of 


the circular portion of the building hidden from view on the north elevation. 


Refer to Riverpoint project (Sheet 28). Cross-referencing between several sheets may 
be required to answer questions. 


T F 1. 
2. 


3. 


! F 4. 


5. 
1 F 6. 


7. 


The exterior soffit system at the first floor level is a suspended soffit. 


The roof finish is _ roofing. 
A. bituminous built-up 
B. elastomeric 
C. metal 
D. none of the above 


The thickness of the gypsum board on the inside of the first floor north wall 
бг, 


The exterior of ће first floor north wall between columns D апа Е is port- 
land cement plaster. 


Metal studs along the north exterior wall are spaced " OC. 


interior windowsills for windows on the first floor between columns D and E 


are constructed with pressure-treated 2 x 4s. 


Curtain wall frames in the north wall are made о. 
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8. The first floor brick-veneer east wall is backed up by _ . 
A. cast-in-place concrete 
B. wood studs 
C. metal studs 
D. rigid insulation 


9. The parapet extends __ above the concrete roof deck. 


| F 10. The depth of the exterior architectural concrete reveal joints is shown on 
Sheet S1.2, Detail 7. 


11. The offset between the face of the first floor brick-veneer east wall and the 


concrete caps covering the exterior floor rigid insulation is s 


Refer to Riverpoint project (Sheet 29). Cross-referencing between several sheets may 
be required to answer questions. 


| F 1. The height of the built-in desktop in Room 254 is 2’-6”. 
|| Б 2 
3 


There are no exposed ducts in the Design Studio. 


The distance between the top of the base cabinets and the bottom of the 
wall cabinets on the south wall of the Design Studio is. . 


4. The wall finish for the gypsum board walls in Room 257 is. . 
A. paint 
B. wood veneer paneling 
C. thin-coat plaster 


D. brick veneer 


T F 5. Maple veneer paneling is to be installed in the third-floor corridors. 
6. Countertops in the Design Resource Room are finished with _ . 


T Ё 7. The opening frame to the right of grid line F on interior elevation 105 in 
Room 257 is an exterior window frame. 


8. The height to the top of the tackboard in Room 254 is. 


9. The interior of the outside wall on the west side of hallway 252 15 __. 
А. дурзит Боага 
В. wood-veneer paneling 
C. thin-coat plaster 
D. brick veneer 


10. On interior elevation 105, the door at the far right is the door leading into - 
Room  . 


T F 11. The height of the handrails above the landing in the Design Studio stairway 
is 3-0”. 


12. On interior elevation 106 in Room 257, the door at the far right of the 
drawing is the entry door for __. 
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Refer to Riverpoint project (Sheet 30). Cross-referencing between several sheets may 
be required to answer questions. 


T F 1. 


T Г 2. 


3. 


6. 


The air spaces between brick-veneer walls and backing structures are not 
all equal in width. 


A layer of building paper is applied between brick-veneer and exterior 
metal-framed walls. 


Nominal thickness of the curtain wall metal framing that attaches to the un- 
derside of the overhanging roof deck on the north wall is_”. 


The windows on the first floor of the north wall between grid lines G and H 


are recessed from the face of the concrete foundation wall 998”. 


The thickness of the insulation above the exterior brick-veneer wall on the 
first floor of the north elevation is 12”. 


(d 


The dimensions of the chamfer installed around window openings is _ " x 
___” on exterior architectural concrete. 

A. 38, 38 

В. 95, 12 

С. Ys; 3⁄4 

D. 34; 3⁄4 


The vertical reinforced concrete member covering the exterior floor slab in- 
sulation is _ “thick. 


Where interior gypsum wallcoverings adjoin exposed concrete columns, 
they are finished with a casing bead and sealant. 


Where window openings are formed in the first floor north concrete wall, 
the outside sill of the opening is sloped Y4” away from the window. 


А 7” space is provided between brick-veneer walls and concrete columns. 


Р. Бан insulation is to be installed in exterior walls. 


199 


‚А аш М pA 
ARE. Sond Зээ! CES 


мг 


вэ 
ah ow эг» A 


A] " “ГЭР, 5% 2 
ас mot %- гече mae, 


Auer 2260 ond teg 


Suc 7 ace ae буа COM G: қатты я 


a. тақ Magen pd e бла nç, Au" 
43 ЕЈ rn 4 айы” гэ E 


- 


E 


PLANS—SIR ТІ 


Я | j 
( Spokane Intercollegiate Researth amd М» In 


тээ” «€ ee 


Success in commercial construction requires the ability to accurately с 


! read and interpret prints by obtaining information from various sheets ан 
| of the prints and pages of the specifications. Cross-referencing between 

1 architectural, structural, electrical, and mechanical prints, as well as 7 

| their associated details, allows u tradesworker to completely visual- 

и ize the intentions of the architect and owners. Reviewing each room 

j and area within a building and studying all elements of the structure 

| provides tradesworkers with the ability to properly plan and construct 


4 each building element in the proper sequence. 


BUILDING DESCRIPTION 


The SIRTI (Spokane Intercollegiate Research and Technology 
Institute) building is a four-story educational building cover- 
ing an area of 23,700 sq ft. See Figure 8-1. The lowest level, 
identified as the laboratory level, contains 23,518 sq ft and 
provides room for mechanical equipment and instructional 
space. The first-floor level, identified as the plaza/entry 
level, contains 8284 sq ft and provides room for adminis- 
trative offices and additional instructional space. The sec- 
ond-floor level, identified as the classroom level, contains 
16,583 sq ft and is primarily used for instructional space. 
The third-floor level, identified as the office/administration 
level, contains 7440 sq ft and provides additional classroom 
and administrative space. Based on the building size and 
usage, the maximum allowable occupancy of the SIRTI 
building is 1076 people. 


Figure 8-1. The SIRT! (Spokane Intercollegiate Research 
and Technology Institute) building is a multistory reinforced 
concrete structure with a brick-veneer exterior finish. 


The Index Sheet provides general information about 
the SIRTI building, including architectural abbreviations, 
reference and material symbols, project data, and a draw- 
ing index. See Figure 8-2. The building is constructed on 
a five-acre tract of land composed of three parcels. The 
building is constructed in accordance with the 1988 edition 
of the Uniform Building Code (UBC). Twelve fire-rated 
assemblies are used in the structure based on the UBC, 
Underwriters Laboratories, Inc.® (UL), and National 
Evaluation Report (NER) guidelines. 

The drawing index indicates that 151 sheets are included 
in the set of prints, which are divided into architectural, 
structural, civil, landscaping, mechanical, and electrical 
categories. The classroom level is the primary focus of 
study in this chapter. Extensive cross-referencing of the 
architectural, structural, mechanical, and electrical draw- 
ings related to this level provides specific information about 
each of the rooms. 


The flat "T of fhe "— level is finished with concrete 


pavers installed over rigid insulation and an elastomeric roofing 


membrane. 
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ARCHITECTURAL ABBREVIATIONS 


Acoustical 
American Concrete 
Institute 

Acoustical Tile 


. Adhesive(ly) 


Adjustable 


» Admimistration 


Above Finished Floor 
Air Handling Unit 
Alternate 

Aluminum 

Anodized 

Access Ponel 
Architect, Architectural 
Asbestos 

Asphalt, Asphaltic 
Assembly 

American Society for 
Testing Materials 


. Attenuation 


Automatic 
Average 


Board 
Between 
Building 
Block 
ЫЗЫ 
Bench Mark 
Bottom of Curb 
Brick 
Basement 
Bottom 

Built Up Roof 


Capacity 

Chalk Board/ 
Catch Basin 
Center to Center 
Corner Guard 
Cast Iron 
Cast—in—Place 
Control Joint 
Ceiling 

Clear 

Centimeter 
Ceramic Mosaic Tile 
Concrete Masonry 
Unit 

Counter 
Company 

Column 
Communications 


P. Composition 


Concrete 
Connection 


. Construction 


Continuous 


. Contractor 
. Coordinate 


Corridor 
Cold Rolled 
Courses 
Countersink 
Ceramic Tile 
Cubic 


GA. Gauge QUAN. Quantity. 
GALV. Galvanized QT Quarry Tile 
GB Grab Bar 
GEN General 
GL. Glass R 
СМУ CGlozed Masonry Unit 
GWB. Gypsum Wallboard R Riser 
R.A. Return Air 
RAD. Rodius | 
H RD, Roof Drain 
REF, Reference 
Н.В. Hose Bibb REFR. Refrigerator 
HD. Head REINF. Reinforcing 
HOWD. Hordwood REQD. Required 
HOWE. Hardware RET. Retaining 
H.M. Hollow Metal REV. Revision 
HORIZ. Horizontal RFG. Roofing 
H.P High Point RM Room 1 
HR. Hour R.O. Rough Opening 
His: Hollow Steel R.W.L. Roin Water Leader 
HT, Height 
H.W. Hot Water 
HWT Hot Water Tank 5 
E South 
| S.A. Sound Absorber 
scp Seat Cover 
1.0, Inside Diometer Dispenser 
IN. Inch SCHED. Scheduled 
INCL. Include S.D. Soap Dispenser 
INSUL. Insulation SECT. Section 
INT. Interior SEL. Select 
БЕ Invert. Elevation SAT, Sheet ` 
SHTG. Sheathing 
SHWR. Shower 
SIM, Similar 
J S.J. Score шин Ч 
JAN. Janitor SD Беделді APAE 
JT. Joint SNDR Sanitary Napkin 
Dispenser/Receptacle 
SNR Sanitory Nopkin 
K Receptacle 
SPEC. ppectiications 
SPKR. eaker 
K.0. Knockout 30. BEN 
SQ.FT. Square Feet 
5.5, Service Sink/ 
L Stainless Steel 
: STD. Standard 
LAM. Laminate STL. Steel 
LAV. Lovatory STOR. Storoge 
LB. Pound STRUCT. Structural 
LEV. Level SURF, Surface 
LIM. Limit SUSP. Suspended 
LINO. Linoleum 
L.M.B. Liquid Marker Board 
ШЕ Low Point 
LT. Light T 
11 Tread 
ТВ, Tock Board 
M T&G Tongue and Groove 
TEL. Telephone 
M. Meter. TEMP. Tempered 
MAT. | Material TERR. Terrazzo 
MAX. | Moximum THK. Thick 
MDO. Medium Density Overlay Toc Top of Curb 
MECH. Mechanicol TPH Toilet Paper Holder 
MED. Medium T.S. Тиршаг Steel 
МЕМВ, Membrane T.W.C. Tackable Wall Cover 
MET/MTL Metal . TYP. Typical 
MEZZ. Mezzanine 
ARCHITECTURAL 
А0.1 Index Sheet 
А1.1 Site Plan 
Site Survey (rer Reference Only) 
А1.2 Site Details & Enlarged Site Plans 
A1.3 Site Details & Parking Lot Retaining Wall Elevation 
A2.1 Laboratory Level Floor Plan 
A2.2 Laboratory Level Dimension Plon 
А2,3 Plaza / Entry Level Floor Plan 
А2.4 Plaza / Entry Level Dimension Plan 
A2.5 Classroom Level Floor Plan 
A2.6 Classroom Level Dimension Plan 
А2.7 Office / Administration Leve! Floor Plan 
A2.8 Office / Administration Level Dimension Plan 
A2.9 Fire/Barrier Exiting Plan 
A3.1 Roof Plon / Plaza Drainage Pian 
A4.1 Exterior Elevations 
A4.2 Exterior Elevations 
А5.1 Building Sections 
A6.1 Мо! Sections 
A6.2 Жа! Sections 


REFERENCE SYMBOLS PROJECT DATA 


SIRT! (Spokane intercollegiate 


Project Nome esearch & Technology Institute) 
(B) ом Project Address North 606 Riverpoint Blvd. 


Spokane, Washington 99202 


—--— Building Section Letters = 
т \43.27 Sheet Where Shown Zone Classification M1 
< Adjacent Zones 
: Wall Section Letter * " 
© Sheet Where Shown North R4—D (Across River) 
South M1 
Detail Number 
Sheet Where Shown East М1 
И 
West M1 
е ) i Sheet Уж 
з= Setbocks Required Actual 
О, Wall Type Front yard 


Room Number Side yord (East) 
Side yard (West) 


Owner Room Number 


©) Door Number 


Window/Relite Letter Parking Spoces 124 Handicapped 4 


Lot Area 5 Acres (217,800 Sq.Ft.) 
СЕ? Planter Number 


Rear yord 


Flanking Street 


Buitding Area 23,700 Sq.Ft. 


Building Coverage Max Allowed 75% Actual 10.8% 


MATERIAL SYM BO LS Building Height Max Allowed 150’ Actual 52'-0" 


Stories 4 
Code 1988 U.B.C. 
Occupancy Group(s) A3, 82, H2, H3 
B Planting Soi! 
Construction Туре 11 — 1 HOUR 
sphaltic 
oncrete Exterior Walls 1 — HOUR 


райт е. Exterior Openings UNPROTECTED 

Terrazzo me “S u Floor Area (Net) Occupant Load 
Brick E Ceramic Tile/CMT 
Metal Small Scale Metal 


Rigid insulation 


КС вотка ШІ 


LABORATORY 


р 


uilt-up Roofing 


CLASSROOM 


Ї Acoustical Tile ADMINISTRATION B2— 69 


VOLUME 2 
MECHANICAL 


М0.1 Mechanical Legend, Abbreviations, General. Notes 
М0.2 Mechanical Equipment Schedules 

M0.3 Mechanical Equipment Schedules 

М0.4 Месһопісо! Equipment Schedules 

М0.5 Mechanical Equipment Schedules 

M1.1 Site Plan - Монс 

Mt.2 Site Plon Details — Mechanical 

M2.0 Foundation Plan — Mechanical 

M2.1 Laboratory Level Floor Plan — Plumbing 

M2.2 Plaza / Entry Level Floor Plan — Plumbing 

M2.3 Classroom Level Floor Pian — Plumbing 

M2.4 Office / Administration Level Floor Plon — Plumbing 
M3.1 Laboratory Level Floor Plon — Fire Protection 

M3.2 Plaza / Entry Level Floor Plan — Fire Protection 
M3.3 Classroom Level Floor Pion — Fire Protection 

M3.4 Office / Administration Level Floor Plan — Fire Protection 
М3.5 Fire Protection Schedule 

M4.1 Laboratory Level Floor Plan ~ Ductwork 

M4.2 Plaza / Entry Level Floor Plan — Ductwork 

M4.3 Classroom Level Floor Plan — Ductwork 


Figure 8-2. The Index Sheet provides general information about the SIRTI building, including architectural abbreviations 
reference and material symbols, project data, and a drawing index. j 


Two sets of room numbers are used to identify the 
classrooms and other spaces in the building, with one set 


other spaces on the classroom level (second floor) are 
identified with 300-series numbers for construction use and 


used for construction purposes and the other set used by 200-series numbers for owner use. The 300-series numbers 
the owner. See Figure 8-3. For example, classrooms and are used for the purpose of this chapter. 
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Figure 8-3. Two sets of room numbers identify class- 


rooms and other spaces on the prints. The construction 
room numbers are used in this chapter. 


OWNER'S ROOM 
NUMBER 


Each of the numbered areas on the classroom level is 
described with architectural, structural, mechanical, and 
electrical drawings. Schedules applying to each classroom 
or other space provide information about building materi- 
als and finishes. Tradesworkers and supervisory personnel 
must visualize and understand the structural and finish 
materials in each building space to ensure that construction 
processes conform to the building design. When reading 
and studying the chapter, refer to the prints identified in 
the text to gain a full understanding of the prints. 


Room 300-Elevator Lobby 


Room 300 (Elevator Lobby) provides access from the el- 
evator to the classrooms and other spaces on the classroom 
level. As indicated on Sheet A2.5, the elevator opening is 
located at the west end of the south wall of Room 300. 
Access to Rooms 301, 302, and 305 is also provided from 
the Elevator Lobby. 

Architectural and Structural. As shown in General Notes 
1 and 2 on Sheet A2.6, dimensions for metal stud walls are 
indicated to the centers of the studs (unless otherwise indi- 
cated) and dimensions for masonry walls are indicated to 
the face of the masonry. The General Notes are applicable 
to all classrooms and other spaces on the floor plan. 

As indicated on Sheet A2.6, the dimensions of Room 300 
are 317-0” х 12/-39&" (4Y8 + 9'-AV4" + 4"- 5” + 2/-598" + 
6/-1094" + 6'-109&" + 8" = 317-0”; 117-494” + 10 Жоға?) 
354”). The north wall, which is а Туре 4 wall, is framed 
with 314" metal studs and covered with 58” gypsum wall- 
board (GWB) on both sides. The wallboard extends the full 
height of the wall to the structure above. Sound-attenuation 
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blankets are placed between the studs to prevent sound from 
infiltrating Room 305. An interior elevation key on Sheet 
A2.5 indicates that Sheet А10.4, Elevation 15 provides 
additional information about the north wall of Room 300. 
Elevation 15 indicates a display case is to be installed on 
the north wall with recessed fluorescent luminaires (light- 
ing fixtures) above. See Figure 8-4. 


CABLE DISPLAY CASE 
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ELEVATOR LOBBY ROOM NAME 


ROOM NUMBER 


Figure 8-4. A display case with a recessed fluorescent 
luminaire is installed along the north wall of Room 300. 


As indicated on Sheet A2.6, the south wall of Room 
300 is constructed using four different combinations of 
metal studs and gypsum wallboard. The portion of the 
wall along the mechanical chase is a Type 13 wall, which is 
constructed of two rows of 312" metal studs spaced 16" OC 
with 58” gypsum wallboard on both sides. The walls along 
Rooms 301 and 302 are Type 2 walls, which are constructed 
with 314" metal studs with 58” gypsum wallboard on both 
sides that extend full height to the structure above. The 
Type 23 walls are elevator shaft walls consisting of 2/2” 
metal shaft wall studs with 1” coreboard and one layer of 
58” gypsum wallboard with a 1 hr fire rating. The Туре 
8 wall is constructed in the same manner as the Type 23 
wall on the elevator side with 1” coreboard and У?” gypsum 
wallboard, and in the same manner as Type 4 walls on the 
Elevator Lobby side with 342” metal studs, sound-attenuation 
blankets between the studs, and 58” gypsum wallboard to 
the full height of the structure above. 

Ceramic tile measuring 8” x 8” is used as the wall finish 
on the south wall of Room 300 as shown on Sheet A10.4, 
Elevation 4. See Figure 8-5. A 20 min fire-rated door is to 
be installed in a recess along Room 300. An electromag- 
netic door holder is to be installed behind the door. The 
electromagnetic door holder is actuated by the fire alarm 
system, automatically closing the door in the event of a fire. 
Additional information regarding construction of the wall 
and frame at the elevator door is shown on Sheet А11.9 
(not included with this set of prints). 
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Figure 8-5. Sheet А10.4, Elevation 4, provides information regarding ће wall finish materials for the south wall of Room 


Sheet А11.2, Detail 8 indicates that wood blocking 
and gypsum wallboard is to be installed over the concrete 
columns along the north wall of Room 300 at grid line 
intersections 6/J and 6/H. Tackable wallcovering (TWC) 
is to be applied over the wallboard. Sheet A11.2, Detail 10, 
indicates wood blocking and gypsum wallboard is to be 
installed at the corner of the concrete wall at the southeast 
side of Room 300 to tie with the metal stud wall and metal 
furring channels on either side. The studs are offset 112" 
from the face of the column to align the gypsum wallboard 
with the wood blocking at the column corner. The gypsum 
wall finish within the open mechanical shaft is adhered to 
the concrete wall with backer rod and sealant. The exterior 
corner is finished with a corner bead (CB). 

As shown on Sheet A2.6, Tile & Carpet Floor Pattern 
Layout, the floor of Room 300 is to be finished with vinyl 
composition tile (VCT) of alternating designs, with 1’-0” 
wide border tile of a different design and a rubber cove 
base. See Figure 8-6. As noted in the specifications, a 3'- 
6" x 7’-0” wood door, with the door width verified by the 
elevator manufacturer, is to be installed to provide access 
to the elevator. 

Column positions are indicated on the Framing Plan on 
Sheet 52.4. The Column Schedule on Sheet 55.1 provides 
structural and reinforcing information about the columns. 
Columns J6 and H6 are identified in Room 300, and are 
16" square concrete columns that extend to an elevation 
of 1962.7". Column reinforcement for the classroom level 
consists of four #8 rebar overlapping the eight #11 rebar 
from the plaza/entry level by 3'-9". Sheet S5.1, Detail 17, 


indicates the position of the rebar and notes that columns 
with four vertical rebar require 142” of clear space between 
the rebar and the face of the concrete columns. Stirrups 
are used to tie together the vertical rebar in the columns. A 
stirrup is reinforcement used to resist shear and diagonal 
tension stresses in a structural member. Stirrups at the 
classroom level for columns J6 and H6 are #3 rebar bent 
into a box shape and spaced 16" OC. Additional informa- 
tion concerning the finish at the tops of the columns is 
provided on Sheet S3.3, Detail 4 (not included with this 
set of prints). 


Figure 8-6. The floor of Room 300 is to be finished with 
1-0” square vinyl composition tile (УСТ) of alternating de- 
signs, with 1^0" wide border tile of a different design and 
a rubber cove base. 


The floor for the classroom level is a cast-in-place 
concrete two-way joist system (waffle beam and slab). 
See Figure 8-7. The slab is typically 6” thick throughout 
the classroom level, with #4 rebar spaced 15” OC in each 
direction. As shown on Sheet S2.4, Detail 12, the overall 
typical floor thickness from the bottom of the two-way 
joists to the top of the floor slab is 20%”. 


Portland Cement Association 


Figure 8-7. Domes are used as concrete forms to create 
a two-way joist system. 


Joists in the floor of Room 300 and throughout the class- 
room level are formed with domes, which are described on 
Sheet S2.3A, Detail 18. Type 4 domes are used in this area 
as noted on Sheet S2.4. Most of the domes used to form 
the two-way joists are typical domes measuring 16" high 
by 52" square. Other domes are indicated on the Framing 
Plan on Sheet S2.4 and are described on Sheet S2.3A, 
Detail 18. See Figure 8-8. 
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Joist marks on the Framing Plan represent the joist 
type and direction. The Joist Schedule on Sheet 52.4 
describes the joist size and reinforcement requirements. 
Type C6 joists are 8” wide, with #8 rebar at the bottom 
and #6 rebar at the top. A series of three diagonal lines is 
shown on Sheet S2.4 at the corners of the elevator shaft 
and mechanical chase floor openings. The diagonal lines 
represent short pieces of rebar to be installed at the corners 
of the opening to provide additional reinforcement in these 
areas. Additional information concerning the installation 
of this diagonal floor reinforcing is shown on Sheet $1.2, 
Detail 14 (not included with this set of prints). 

Sheet S2.3, Detail 16, indicates the typical web reinforc- 
ing for the two-way joist system. Joists are spaced 5'-0" OC, 
with solid slabs at the columns. Web mesh is to be installed 
in the joists to provide additional shear stress protection and 
reinforcement around each of the columns. Details 28 and 29 
specify that additional W7 wire reinforcement be installed 
for shear stress reinforcement in the cast-in-place joists in 
these areas. Dimensions for horizontal and vertical spac- 
ing of the shear stress reinforcement are shown. Concrete 
coverage should extend 2" above the top distributed rebar. 
The upper surface of the concrete slab may be recessed for 
tile where necessary. 


= 


Two-way concrete joist systems are com- 

monly used in commercial and institutional 
buildings. Column spacing is typically mul- 
tiples of dome form spacing to ensure uni- 
formity of the drop panels at each column. 
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Figure 8-8. Typical domes measuring 16” high by 52” square are used for the majority of the forming work for the class- 


room level two-way joist system. 


Other dome marks are indicated on the Framing Plan, and the sizes are noted on Detail 18. 
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Mechanical and Electrical. As indicated on Sheet E2.3, 
four Type B luminaires provide illumination in Room 300. 
As indicated on the Lighting Fixture Schedule (not includ- 
ed with this set of prints), Type B luminaires are recessed 
2' x 4' fluorescent luminaires fitted with a regressed acrylic 
lens and are provided with two energy-saving lamps. See 
Figure 8-9. As indicated with the crosshatching on Sheet 
E2.3, the center two Type B luminaires are connected to 
emergency circuit E2 through two separate junction boxes. 
The luminaires in the corridor adjacent to Room 300 are 
connected to circuit 2 of panelboard 4B, which is located 
in Room 301. 


ТУРЕ ‘A’ RECESSED MOUNTING 2'X4' FLUORESCENT FIXTURE WITH A 3" DEEP, 18 CELL 
PARABOLIC LOUVER. PROVIDE THREE F40T12 ENERGY SAVING LAMPS PER 
FIXTURE. LITHONIA 2PM3-GH-340-18-S-277-ES-GLR, DAYBRITE, COLUMBIA, 
METALUX OR APPROVED SUBSTITUTION. 


ТҮРЕ 'B' RECESSED MOUNTING 2° Х4° FLUORESCENT FIXTURE WITH REGRESSED FRAME AND 
ACRYLIC LENS. PROVIDE TWO F40T12 ENERGY SAVING LAMPS PER FIXTURE. 
LITHONIA 2SPGH-240-RN-A12.125-277-ES-GLR, DAYBRITE, COLUMBIA, METALUX 
OR APPROVED SUBSTITUTION. 


ТҮРЕ “С? RECESS MOUNTING 1'X4' FLUORESCENT FIXTURE WITH ACRYLIC LENS AND 
PLASTER FRAME. PROVIDE TWO F40T12 ENERGY SAVING LAMPS PER FIXTURE. 
LITHONIA  SP-FH-240-RN-A12.125, DAYBRITE, COLUMBIA, METALUX OR 
APPROVED SUBSTITUTION. 


TYPE 'D' SUSPENDED INDIRECT FLUORESCENT LIGHTING FIXTURE. FIXTURE TO BE 10" 
WIOE BY 3 5/8" HIGH AND 24° LONG FIXTURE TO BE SUSPENDED 18" BELOW 
CEILING LINE. SUSPEND USING AIRCRAFT CABLE. PROVIDE TWELVE F40T12 
ENERGY SAVER LAMPS. PEERLESS 103-020459-24-277У OR APPROVED 


SUBSTITUTION. 

TYPE ‘01’ SAME AS TYPE ‘D’, EXCEPT 20” LENGTH. PROVIDE ТЕМ F40T12 ENERGY SAVER 
LAMPS. PEERLESS LD3-020459-20-277 OR APPROVED SUBSTITUTION. 

ТУРЕ ‘02’ SAME AS ТҮРЕ ‘D’, EXCEPT 8’ LENGTH. PROVIDE FOUR F40T12 ENERGY SAVER 
LAMPS. PEERLESS 103-020459-8-277 OR APPROVED SUBSTITUTION. 

ДУРЕ E? RECESSED CEILING MOUNTED SINGLE FACE EXIT FIXTURE. PANEL TO BE CLEAR 


1/4" PLEXIGLASS WITH ROUTED-IN AND SCREENED LETTERING. GREEN LETTERS 
ON WHITE. PROVIDE ONE 8 WATT T-5 FLUORESCENT LAMP PER FIXTURE. 
ALKCO RPC-110E, SILTRON, EMERGI-LITE, LITHONIA OR APPROVED SUBSTITUTION. 


TYPE ‘El’ SAME AS TYPE “Е”, EXCEPT WITH ARROWS AS SHOWN ON DRAWINGS. 

TYPE ‘E2’ SAME AS ТҮРЕ “Е”, EXCEPT DOUBLE FACE WITH ARROWS AS SHOWN ON 
DRAWINGS. 

TYPE 40” CHAIN HUNG SURFACE MOUNTING TWO LAMP OPEN STRIP FIXTURE WITH WIRE 


GUARD. PROVIDE TWO F4OT12 SUPER SAVER LAMPS PER FIXTURE. LITHONIA 
C240, DAYBRITE, KEYSTONE, METALUX OR APPROVED SUBSTITUTION. 


ПИРЕ SURFACE MOUNTING 8° FLUORESCENT LIGHTING FIXTURE WITH FLAT BOTTOM 
ACRYLIC DIFFUSER, TANDEM WIRED 8' LENGTH. PROVIDE FOUR F40T12 ENERGY 
SAVER LAMPS PER FIXTURE. LITHONIA 8TAW240 OR APPROVED SUBSTITUTION. 


TYPE “5” 4” SURFACE MOUNTING MARCO SINGLE CIRCUIT LIGHTING TRACK. PROVIDE TWO 
MARCO T1734 LIGHTING HEADS PER 4' TRACK COMPLETE WITH 120W/ER40 
LAMPS. MARCO, CAPRI, LITHONIA OR APPROVED SUBSTITUTION. 


ТҮРЕ *S1* SAME AS TYPE 'S', EXCEPT 8" TRACK WITH THREE LIGHTING HEADS. 


TYREE 9" WIOE RECESSED LINEAR LIGHTING FIXTURE WITH PARABOLIC LOUVER. 
PROVIDE TWO F40T12 ENERGY SAVING LAMPS PER FIXTURE. LITHONIA 
SRL ЕНІ RSS-277-ES-PBL-8 OR APPROVED SUBSTITUTION. 


Figure 8-9. The Lighting Fixture Schedule provides infor- 
mation regarding the luminaires to be installed. 


O uama. 


The purpose of the National Electrical 
Code? (NEC?) is to protect people and prop- 
erty from hazards that arise from the use 
of electricity. The NEC? is revised and up- 
dated every three years to reflect current 
trends and developments in the electrical 
industry. 
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As noted on Detail 15, recessed fluorescent luminaire is 
also to be installed in the display cabinet and a cable tray is 
to be installed along the north wall. Additional information 
concerning the construction of the cable tray is found on 
Sheet A11.6, Detail 7 (not included with this set of prints). 
An elevator car position indicator is to be installed above 
the elevator on the south wall. See Figure 8-10. A junction 
box for powering the water cooler is installed on the south 
wall and powered by circuit 4 on panelboard 2D. Sheet 
E4.3 shows that a power supply for the key-activated access 
system is installed in Room 300 on the south wall. Sheet 
E4.3 also indicates that a smoke detector is installed in the 
ceiling outside the elevator door. 


Figure 8-10. The elevator car position indicator is con- 
nected to the low-voltage lighting circuit. 


Drinking fountains are to be installed on the south wall 
of Room 300 east of the Room 302 door. As shown on 
Sheet M7.2, Detail 1, the drinking fountains are supplied 
with cold water by a Y2” chilled water pipe from a remote 
chiller installed above the ceiling. A 1" cold water supply 
pipe is installed from the west, extending towards the men's 
and women's restrooms. The 1" hot water supply pipe for 
the restrooms is also installed above the ceiling in Room 
300. As shown on Sheet M2.3, a 4" waste pipe is installed 
between the two supply pipes, with a cleanout near the 
elevator door, feeding to a 1%” horizontal pipe and 114" 
vertical waste pipe up to the next floor level. 

As indicated on Sheet M3.3, the elevator shaft is pro- 
tected by a wet pipe (WP) fire protection system. Sleeves 
are provided in the shear wall at the east side of Room 300 
to allow the wet pipe fire main to pass through the wall. 

Heat is provided to the classroom level by a hot water 
(hydronic) system with terminal units, ductwork, and ceiling 
diffusers. Sheet M8.3 provides an overview of the hot water 
heating system for the entire building. See Figure 8-11. 
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Figure 8-11. The Heating Piping Schematic on Sheet M8.3 provides an overview of the hot water heating system for 


the building. 


Two boilers and two hot water pumps are located on 
the laboratory level of the building. The boilers and hot 
water pumps are installed on a 4" thick concrete pad and 
connected to an expansion tank with a charging valve. The 
hot water supply (HWS) and hot water return (HWR) pipes 
for the classroom level are 4" in diameter, each fitted with 
a ball valve where they enter the classroom level. Piping 
details for the terminal units are shown on Sheet M8.5, 
Detail 4 (not included with this set of prints). A terminal 
unit, or terminal device, is a heating system component 
that transfers heat from hot water in a hot water system 
to the air in the building system. A hot water supply pipe 
extends from the boiler to each terminal unit and a hot 
water return pipe exits each terminal unit and extends back 
to the boiler to allow the water to be reheated. Supply air 
ductwork conveys heated air from the terminal units to 
air diffusers installed in the ceiling. Return air ductwork 
conveys return air through a grille and into return air duct- 
work, which terminates at the terminal unit. Information 
regarding the terminal units to be installed throughout the 
structure is based on an entering water temperature (EWT) 
of 180? and an entering air temperature (EAT) of 55?. As 
indicated in the specifications, all terminal units are Model 
DESV-3000, which are manufactured by Titus. 

22 As shown on Sheet М4.3, heat is provided to Room 300 
by terminal unit #33, which has a 330 cfm minimum and 
maximum rating. A 6" diameter blower duct extends from 
a 36" x 16" oval duct to the terminal unit. As indicated on 
Sheet M5.3, the hot water supply and hot water return 
pipes for the terminal unit are 3/4" diameter. A 14" x 10" 
supply air trunk extends from the terminal unit to one 
12" x 8" supply air branch to provide heated air to Rooms 
301 and 302. An 8" diameter supply air branch also extends 
from the 14" x 10" trunk to provide heated air to Room 300 
through a 24” long diffuser with a 150 cfm capacity. All 
supply air branches in the building are fitted with a damper 
and flexible duct before attaching to the diffusers. As shown 
on Sheet E4.3, a thermostat used to control the temperature 
in Room 300 is to be installed in Room 301. 


о ee eee 
Cast iron sectional boilers are specified for 
use in the SIRTI building. A cast iron section- 
al boiler is a boiler with hot gases of com- 
bustion flowing around internal cast iron 
sections. The cast iron sections contain and 
direct water around the internal furnace of 
the boiler. Water is heated in the sections 
before being conveyed through hot water 
supply pipes to the terminal units. 
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Rooms 301 and 302 — Electrical and Tele- 
phone Closets 


Rooms 301 and 302 (Electrical and Telephone Closets) 
are small rooms that provide secure areas to access electri- 
cal and telephone control equipment. Minimal lighting is 
provided in these rooms. Fire and emergency protection 
is provided to ensure the electrical and communication 
systems are safeguarded. A mechanical chase is located 
to the east of Room 302. A chase is an enclosure in a 
structure that allows for the placement of electrical, 
plumbing, or mechanical wiring and piping extending 
from floor to floor. 


Architectural and Structural. As indicated on Sheet A2.6, 
the dimensions of Room 301 are 6’-10%” x 8’-6%”. The 
dimensions of Room 302 are 6'- 109" x 8'-69&". The north 
wall of both rooms and the wall between Rooms 301 and 
302 are Type 2 walls, which are constructed of 342” metal 
studs and covered with 98” gypsum wallboard on both sides 
extending full height to the structure above. The south wall 
of Room 301 and west portion of the south wall of Room 
302 are Type 4 walls, which are constructed similarly to 
the north wall but with sound-attenuation blankets in the 
space between the studs. The walls of Room 302 abutting 
the mechanical chase and east wall of Room 302 are Type 
13 walls, which are constructed of two rows of 342” metal 
studs spaced 16" OC and covered with 58” gypsum wall- 
board on both sides. The west wall in Room 301, identified 
as a Type 23 wall, is an elevator shaft wall consisting of 
3%” metal studs with 1” coreboard and one layer of 58” 
gypsum wallboard with a 1 hr fire rating and two layers of 
V" Type X gypsum wallboard with a 2 hr fire rating. 

As noted in the specifications, the floor finish is vinyl 
composition tile with a clean, waxed, and buffed finish 
and a rubber cove base. The doors leading into Rooms 
301 and 302 are 3'-0" x 7'-0" wood doors with a 20 min 
fire rating. 

The Framing Plan on Sheet S2.4 refers to Section 12, 
which is included on the same sheet. As indicated on Sec- 
tion 12, the floor is a 6" concrete slab with 44 rebar spaced 
9" apart at the top of the slab extending north to south, and 
#4 rebar spaced 18" apart and staggered top and bottom 
extending east to west. Beams 3B14 and 3B15 are indicated 
along the east and west sides of Rooms 301 and 302. As 
shown on the Beam Schedule on the same sheet, beams 
3В14 and 3B15 are 12” wide by 20%” deep and have #4 
rebar stirrups spaced 9" apart. Beam 3B14 is reinforced 
with two #6 rebar at the top of the beams extending 10’-6” 
past grid line 7 and one #7 x 8'-0" long rebar installed at 
the south end of the beam. Beam 3B14 is also reinforced 
with two #6 rebar at the bottom of the beam projecting 3” 
past grid line 7 and beam 3B12. Beam 3B15 is reinforced 
with two #5 rebar at the top that are hooked on the south 


end 4” past grid line 7. Two #5 rebar are installed at the 
bottom of beam 3B15, projecting 3” past adjoining beams 
3B12 and 4B13. 

Mechanical and Electrical. As shown on Sheet Е2.3, 
illumination in Room 301 is provided by a Type G lumi- 
naire, which is a chain-hung, surface-mounting, two-lamp 
luminaire with a lamp guard. As indicated in Note 9 on 
Sheet E2.3, the luminaire is controlled by a red-handled 
switch finished with a cover plate. See Figure 8-12. The 
luminaire is connected to emergency circuits 2 and 4 on 
panelboard 4X1. 


Figure 8-12. Clearly marked switches and cover plates 
are used to identify emergency circuits. 


As shown on Sheet E3.3, four panelboards (2B, 2D, 
2X1, and 4B), one low-voltage relay contro] cabinet, one 
service drop panelboard (SD-5), and two transformers 
(TX1 and TB) are to be installed in Room 301. Sheet 
E2.3, Detail 3 provides information regarding switching 
and relay arrangements for the low-voltage circuits. Each 
relay mounted in the low-voltage relay cabinet and the re- 
lated equipment and classroom are shown on Detail 3. For 
example, the outboard lamps in Room 311 are controlled 
by relay 10 and powered by circuit 20 on panelboard 4B. 
Transformer TX1 is to be installed above panelboards 2B 
and 2X1, while transformer TB is to be floor mounted. As 
indicated on Sheet E4.3, Room 301 also contains a smoke 
detector and thermostat. 

As shown on Sheet E2.3, illumination in Room 302 is 
provided by a Type G luminaire, which is a chain-hung, 
surface-mounting, two-lamp luminaire with a lamp guard. 
The luminaire is controlled by a switch inside the room. As 
shown on Sheet E4.3, conduit risers are to be installed in 
the northeast corner of Room 302. As indicated by Note 
7 on Sheet E4.3, a ceiling-mounted TV monitor is to be 
installed in Room 302 with 34" conduit routed from the 
monitor to the cable tray. As shown on Sheet E3.3, six 
duplex receptacles are to be installed in Room 302 and 
connected to various circuits on panelboard 2X1. As 
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indicated on Sheet E4.3, a rate-of-rise heat detector is also 
to be installed in Room 302. A rate-of-rise function detects 
heat quickly by responding to a rapid temperature increase. 
The pneumatic element in the heat detector responds to a 
rapid rise in temperature (approximately 15?F per minute) 
when the air expands faster within the sealed chamber than 
it can escape through the calibrated vent. The increase in 
pressure depresses the diaphragm, causing the electrical 
contacts to close the circuit and activate the device. 

As shown on Sheet E2.3, two keyless porcelain lumi- 
naires with a switch are to be installed in the mechanical 
chase. Locations of the luminaires and switch are to be 
coordinated with Division 15 of the specifications. 

As indicated on Sheet M3.3, the main header for the 
preaction fire protection system is to be installed in the 
northwest corner of the mechanical chase. A preaction fire 
protection system is a type of dry pipe system in which two 
separate events—smoke detection and heat development— 
must occur for the sprinkler system to activate. Preaction 
fire protection systems are commonly used in locations 
where there is a concern of accidental discharge of water, 
such as in computer rooms or control rooms. A preaction 
valve is installed in the water supply piping. Smoke detec- 
tion allows water to flow into the sprinkler piping, but the 
sprinkler heads do not open until they are activated by heat 
from a fire. The mechanical chase is protected with a wet 
pipe fire protection system. See Figure 8-13. 


Figure 8-13. Wet pipe fire protection systems are in- 
stalled in the mechanical chase. 


Sheet M7.2, Detail 1, provides information regarding 
pipe to be installed in the mechanical chase, including a 
34” cold water pipe and a %4” drain pipe for a perchloric 
hood washdown unit, a 4" vacuum (VAC) vent, a 4" 
acid-resistant vent (ARV) stack, 8" roof drain and overflow 
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drain stacks, a 4” waste pipe extending down, a 6” vent 
stack, a 242” cold water riser, a 11⁄ hot water riser, and а 
Ye" hot water circulating (HWC) riser. Various water supply 
and vent pipes to the men’s and women’s restrooms are 
installed through the north wall of the mechanical chase, 
extending eastward toward the restrooms. Supply and vent 
pipes for the water fountain in Room 300 are also to be 
installed in the mechanical chase. 

Heat is provided to Rooms 301 and 302 by a 12” x 8” 
branch duct extending from the 14” x 10” trunk in Room 
300. Six-inch square diffusers, each with a 100 cfm capacity, 
are supplied with air by a 6” flexible duct extending from 
the 12” x 8” duct. Return air is provided by a 12” x 8” duct 
with a 6” square grille. 


Diffusers and grilles are selected and sized 
to provide proper airflow into each building 
space to offset the heat loss or gain. Diffus- 
ers and grilles must be properly located to 
efficiently distribute the air to the building 
spaces. Diffuser size is determined by the 
airflow rate and required air velocity іп с 
building space. Grille size is based on the 
air velocity at the grille face. 


A roof drain receives stormwater collecting on a roof surface and 
discharges it into a drain line. 


Room 303- Information Networking 
Resource Center 


Room 303 (Information Networking Resource Center) is a 
small room located near the southwest corner of the SIRTI 
building. The room is not designed for use as a classroom; 
rather, the room is utilized by students for research and is 
equipped with a computer printer and several tables. 
Architectural and Structural. The dimensions of Room 
303 аге 25'-0" x 23”-258” based on dimensions provided 
and grid line spacing. The 25'-0" dimension is determined 
by adding the dimensions along the west wall (17-07 + 3-0" + 
27-07 + 8-0" + 2-0" + 8'-0" + 1-0" [one-half column width] = 
25’-0”). The 23”-258” dimension is calculated by adding 
the 30'-0" column grid spacing with 14" for the floor 
projection, and subtracting 7'-494" for the corridor width 
and 6%” for the metal-framed wall at the exterior wall 
(30-07 + 14" — [7’-434” + 65%”] = 23’-25%”). The walls of 
Room 303 are Type 4 walls, which are constructed with 
3%” metal studs and covered with 58” gypsum wallboard 
on both sides extending full height to the structure above, 
with sound-attenuation blankets between the studs. 

Sheet A10.4, Elevation 16, shows the casework and 
shelving units to be installed along the north wall of Room 
303. See Figure 8-14. The Plastic Laminate Casework 
Schedule provides detailed information regarding each cabi- 
net. The coat closet is constructed of two Type K cabinets, 
each measuring 30" wide by 84" high by 25" deep. Three 
Type B cabinets with five shelves and one Type A cabinet 
with two shelves are also installed along the north wall. The 
north wall is finished with five equal-width panels of tack- 
able wallcovering and one section that is 1’-6” wide. 

Sheet A10.4, Elevation 17, provides an elevation of the 
east wall of Room 303. See Figure 8-15. A 4'-0" x 8’-0” 
liquid marker board is to be installed 3'-0" above the floor 
on the east wall. Five equal-width panels of tackable wall- 
covering and two panels cut to fit the remaining space are 
also installed on the east wall. 

The floor plan on Sheet A2.5 refers to Detail 1, which 
is also on the same sheet. Detail 1 shows the exterior wall 
and column construction at grid line intersection 6/G. 
Wood blocking is fastened to the interior corners of the 
concrete column and covered with gypsum wallboard. The 
finished surface of the gypsum wallboard is to be 9%” from 
the center of the concrete column. The gypsum wallboard 
is then finished with tackable wallcovering. Additional 
construction information for a typical column finish is 
provided on Sheet A2.5, Detail 2. 


CLB—— —cm— 


Plastic laminate used for casework is ap- 
proximately 146” thick. 


—— = === arm 


Chapter 8—Plans—SIRTI Building 211 


As indicated in the specifications, the floor finish is to 
be conductive vinyl composition tile (CVCT), which is 
cleaned, waxed, and buffed, with a rubber cove base. One 
37-07 x 7'-0" wood door is to be installed at the entrance 


Many finish — such as aluminum 


қ window frames and thresholds, аге рго- 
Ucet телі дай tho n adn өлді vided Бу the manufacturer with a wrap- 
shown for Room 303 on Sheet A2.5. As indicated in the maor ирийг coming-to prowmerthe 
specifications, Type 2 windows are 8’-0” x 5’-0” win- ping PP 


: : inish surface. Th i coqtin 
dows consisting of a 5”-0” square fixed light and a 3’-0” о отба. The wn as g 


; : : should remain in place before and during 
чийн рей wisi oe es рар — 4 цэл Пире installation to provide proper protection of 
1 window is а 3'-0" x 5'-0" vertically pivoting window. 

к the finished кебе 
See Figure 8-16. - 
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PLASTIC LAMINATE CASEWORK SCHEDULE (12302) 


Size 
Model # Symbol Width Height |_ 


1 1 shelf-base cabinet 

2 1 shelf 

3 2 shelves 

4. sink base 

5. 4 equal drawers - single bank 
6 

7 

8 

9 


T 


4 equal drawers - double bank 
2 file drawers 
5 shelves 
қ Vertical partition & five shelves 
10. Coat rod with shelf 
11. 1 shelf - wall cabinet 
5012 11 | 12. Apron width 60" 


Figure 8-14. Interior elevations show cabinet and casework configurations in orthographic projection. Schedules and 
notes provide details of items identified on the elevations. 
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Figure 8-15. Elevation 17 provides an elevation of the 
east wall of Room 303 and identifies finish materials such 
as tackable wallcovering and liquid marker boards. 


3-0" 


BASE BID — FIXED 
ALTERNATE #6 — OPERABLE 
(VERTICAL PIVOT) 


BASE BID — BOTH LIGHTS FIXED 
ALTERNATE #6 - 5-0" WIDE LIGHT, 
OPERABLE (VERTICAL PIVOT) 


Figure 8-16. Туре 1 and 2 windows are the predomi- 
-nant window types to be installed on the classroom level. 


The windows in Room 303 are also shown on the West 
Elevation on Sheet A4.2. Construction details for the areas 
around the windows are referred to on the West Elevation 
and shown on Sheet A11.3, Details 2, 7, and 8 (not included 
with this set of prints). A brick-veneer control joint (CJ) is 
indicated on the West Elevation at grid line 6. 

As shown on Sheet A2.4, a structural column is indi- 
cated at grid line intersection 6/G. The Column Schedule 
on Sheet 55.1 indicates that column G6 is a 16” square 
concrete column that extends to an elevation of 1944’. 
Reinforcing steel for this column at the classroom level 
consists of eight #7 rebar, which overlap four #11 rebar 
extending up from the plaza/entry level by 3’-6”. Detail 
23 on Sheet S5.1 specifies that columns with eight vertical 
rebar require 11⁄2” of clear space between the rebar and the 
face of the concrete columns. Stirrups are fabricated from 
#4 rebar and are spaced 8” OC along the entire height of 
the classroom level for this column. Sheet S5.1, Detail 
16, shows the connection between the column and beam 
above. The top surface of the column is to be roughened to 
provide a good joint between the column and beam. Detail 
16 also indicates the reinforcing steel arrangement where 
the column joins the concrete beam and deck above. 

Type C5, C7, МІ, and М4 joists are indicated on Sheet 
$2.4 for Room 303. The Joist Schedule provides infor- 
mation regarding the width, depth, and reinforcing steel 
requirements of the joists. All joists for the classroom level 


floor are 8” wide by 20%” deep. C5 joists are reinforced 
with 16 #6 rebar beneath the top exterior surface, one #9 
rebar and one #10 rebar along the bottom, and 36 #6 rebar 
along the top interior surface. C7 joists are reinforced with 
eight #5 rebar along the top exterior surface, two #8 rebar 
along the bottom, and eight #6 rebar along the bottom in- 
terior surface. M1 joists are reinforced with two #7 rebar 
along the bottom and 16 #5 rebar along the top interior 
surface. M4 joists are reinforced with two #8 rebar along 
the bottom and 16 #5 rebar along the top interior surface. 

As shown on Sheet 52.4, perimeter beam 3B4 18 speci- 

fied for Room 303. A 3B4 beam is 18” wide by 20%” deep 
and is reinforced with #6, #8, and #10 rebar as indicated on 
the Beam Schedule. Stirrups are fabricated from #4 rebar 
spaced 9” apart, similar to the size and spacing of stirrups 
for the other beams in the building. А 98” camber is built 
into the 3B4 beam during the forming process. Camber is 
a slight upward curvature in a horizontal structural member 
that is designed to compensate for deflection of the mem- 
ber under load. Sheet S2.3A, Detail 22, provides typical 
information for perimeter concrete beams. The outer edge 
of the beam extends 1'-2" beyond the grid line, or 8" if 
indicated otherwise. Two inches of concrete coverage is 
required over the rebar at the top of the beam and 172" of 
coverage is required on the bottom, inner, and outer edges 
of the beam. Reinforcing steel information is provided in 
the Beam Schedule on Sheet S2.3A. 
Mechanical and Electrical. In addition to the natural light 
provided through the windows, illumination in Room 303 
is provided by nine Type A and two Type K luminaires as 
indicated on Sheet E2.3, Classroom Level Lighting Plan. 
Type A luminaires are recessed 2’ x 4’ fluorescent luminaires 
with 3” deep parabolic louvers and three energy-saving 
lamps per luminaire. Type K luminaires are 8” diameter 
recessed incandescent luminaires with clear refiectors 
and one 150 W lamp per luminaire. Type K luminaires are 
connected to circuit 16 on panelboard 2D and controlled 
by a dimmer switch. 

As shown on Sheet E3.3, seven duplex electrical recep- 
tacles are to be installed in Room 303 and connected to vari- 
ous circuits on panelboard 2D. Two of the receptacles are 
isolated-ground receptacles as indicated by the “IG” next 
to the receptacle symbol. An isolated-ground receptacle 
is a receptacle in which the grounding terminal is isolated 
from the device yoke or strap. The isolation ensures a clean 
equipment ground for the electrical equipment that may 
be adversely affected by noise in the equipment ground- 
ing path. Isolated-ground receptacles are identified by an 
orange triangle on the receptacle face. 

Three data/power poles are to be installed in Room 303, 
one at the north end of each of the sets of workbenches. 
Data/power poles are vertical raceways that extend from 
the ceiling to the floor. The data/power poles enclose data 
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and power conductors and allow data and/or power to be 
delivered to the workbenches. Details of the data/power 
poles are shown on Sheet E5.2, Detail 2 (not included with 
this set of prints). Each set of workbenches is prewired with 
isolated-ground receptacles. 

As indicated on Sheet A4.3, a clock outlet, mini-horn, 
and thermostat are to be installed on the east wall in Room 
303. A door intrusion sensor is to be installed near the door. 
Two telecommunications outlets are to be installed on the 
south and east walls of Room 303. 

As shown on Sheet М4.3, heat is provided to Room 303 
by terminal unit #26, which has a 680 cfm maximum and 
350 cfm minimum rating. See Figure 8-17. A 9” diameter 
blower duct extends from a 36” x 16” oval duct to the 
terminal unit. The 36” x 16” duct is to be secured tight 
to the structure above the ceiling. As indicated on Sheet 
М5.3, the hot water supply and hot water return pipes for 
the terminal unit are 34" diameter. A 14" x 12” supply air 
trunk extends from the terminal unit to four 8" diameter 
supply air branches and four 48" long diffusers, each with a 
170 cfm capacity. Return air is routed through a 22" square 
grille and 22" x 8" duct and into a 45" x 16" return duct. 
The 45" x 16" return duct is also to be secured tight to the 
structure above the ceiling at the west side of the room. 

As shown on Sheet M3.3, a wet pipe fire protection sys- 
tem is specified for Room 303. The fire protection system 
is installed along the north wall of the room. 


Ñ 


Per the SIRTI specifications, a minimum of 3” 
of straight rigid steel duct is to be provided 
immediately upstream of the terminal unit 
to provide proper airflow. 
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Room 304— Student Lounge/Vending Area 


Room 304 (Student Lounge/Vending Area) is a triangular- 
shaped informal area for student and faculty access. Vend- 
ing machines are to be located along the east wall of Room 
304. Four windows along the southwest side of the room 
provide natural light for the room. 


Terminal units and ductwork must be properly supported. 


HOT WATER 
COIL CABINET 
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Figure 8-17. Terminal units transfer heat from hot water supply piping to ductwork installed above the ceilings. 


Architectural and Structural. As shown on Sheet A2.6, 
the dimensions of Room 304 are irregular due to its loca- 
tion at an angled portion of the building. The north wall 
is located 5’-0” north of grid line 7. The east wall of the 
room is centered on the grid line H. The southwest window 
wall is 43’-10%” long and is at a 45° angle to grid line G. 
Interior walls are Type 4 walls, which are constructed of 
314” metal studs and covered with 58” gypsum wallboard 
on both sides extending full height to the structure above, 
with sound-attenuation blankets between the studs. 

Sheet A2.5 indicates that two elevations of the room 
are included in the prints. See Figure 8-18. Tackable wall- 
covering is to be installed along the north wall of the room. 
A 3'-4" high borrowed light frame with Type W glass is to 
be installed 4’-0” above the finished floor along the north 
and east walls. The edge of the borrowed light frame on the 
north wall is installed 3’-6” from the adjoining vending area 
east wall. The borrowed light frame on the east wall near 
the door is spaced equally between the adjoining north wall 
and the door frame. Vending machines are to be furnished 
and installed by the owner (FIO) along the east wall. 

As referenced on Sheet A2.5, Detail 4 on the same sheet 
describes the columns at the ends of the angular wall. The 
diagonal distance from the center of the column to the 
` finished surface of the interior wall is 17-0”. The finished 
surface of the exterior brick-veneer wall structure is 1’-9” 
from the center of the column. Special brick shapes “C” 
and “D” are to be installed at the 45° angle corner. The 
exterior wall is constructed with metal studs and covered 
with gypsum wallboard on both sides. Batt insulation is to 
be installed between the studs. As indicated on Sheet A2.5, 
Type 1 and 2 windows, similar to the windows installed 
in Room 303, are to be installed in the southwest wall of 
Room 304. The windows appear foreshortened on the West 
Elevation on Sheet A4.2 because the wall is constructed at 
an angle. Solid wood blocking is to be fastened to the inte- 
rior column corners to support the gypsum wallboard. 


TACKABLE 
WALLCOVERING 
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As noted in the specifications, the floor finish is direct 
glue-down carpet with a rubber cove base. Door 304 is a 
37-07 х 77-07 wood door with a 20 min fire rating. 

Structural columns G7 and H8 are shown in this area 
on Sheet 52.4. As indicated on the Column Schedule on 
Sheet 55.1, columns G7 and Н8 are 16” square concrete 
columns that extend to an elevation of 1944’. Reinforcing 
steel for these columns at the classroom level consists of 
eight #7 rebar overlapping four #11 rebar extending up 
from the lower level by 3'-6". Stirrups are fabricated from 
#4 rebar and are spaced 8” OC along the entire height of 
the classroom level. Sheet 55.1, Detail 16, provides infor- 
mation about roughening the top of the columns and the 
arrangement of reinforcing steel where the columns join 
the concrete beam and deck above. 

As indicated on Sheet 52.4, type C5 and M3 joists аге 
specified in the area of Room 304. Typical domes measur- 
ing 16” high by 52” square are used to form most of the 
concrete joists for the floor of Room 304. Type 2 domes 
are used to form the perimeter joists. Type 2 domes are 14” 
high by 19” square. Note that Type 2 domes are 2” shorter 
than other dome forms used to form the two-way joist 
system, allowing the slab to be 2” thicker in these areas. 
Perimeter beam 3B9 is 18” wide. The 1’-2” dimension 
noted along beam 3B9 indicates that the face and edge of 
the beam and the floor slab project 1’-2” beyond the center 
of the column grid lines. As noted in the Beam Schedule 
on Sheet 52.4, perimeter beam 3В9 is reinforced with #6, 
#8, and #10 rebar and has a 1⁄2” camber. 
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Per the SIRTI specifications, unfaced R19 
batt insulation is to be friction fit between 
the wall studs. 
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Figure 8-18. Two interior elevations are included in the prints to describe the wall finish materials for Room 304. 
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The South Elevation on Sheet A4.2 shows the exterior 
wall finish for Room 304. A masonry control joint is to be 
placed in the exterior brickwork between grid lines G and 
H. Sheet A4.2, Detail 2, shows the construction of a typi- 
cal control joint. Brick ties fastened through the gypsum 
sheathing and into the metal studs are secured to the brick 
on each side of the control joint. The joint is filled with a 
3" wide by 1⁄2 thick piece of neoprene and finished with 
a sealant at the face of the joint. The West Elevation also 
shows the exterior wall of Room 304 at the far right. 
Mechanical and Electrical. In addition to the natural light 
provided through the windows, illumination in Room 304 
is provided by eight Type B luminaires. Type B luminaires 
are recessed 2’ x 4’ fluorescent luminaires fitted with a re- 
gressed acrylic lens and are provided with two energy-saving 
lamps. As shown on Sheet E2.3, four of the luminaires 
are connected to switch “a” and the other four luminaires 
are connected to switch “b.” Circuit 2 on panelboard 4B 
provides power to the luminaires in Room 304. As shown 
on Sheet E3.3, ten double duplex electrical receptacles 
are to be installed in Room 304 and are provided with 
power by various circuits on panelboard 2B. As indicated 
in Note 4 on Sheet E3.3, a separate neutral and insulated- 
ground conductor is provided for each information outlet 
receptacle circuit. 

As indicated on Sheet E4.3, a clock outlet and mini- 
horn are to be installed on the east wall above the vending 
machines. A door-intrusion sensor and a thermostat are to 
be installed near the door and a telecommunications outlet 
is to be installed on the north wall. 

As shown on Sheet M2.3, waste and vent piping com- 
prise the majority of the piping associated with Room 
304. A 4" waste pipe extends east to west along grid line 
7 and terminates with a 4" cleanout. A 2" waste pipe ex- 
tends up to the level above from the 4" waste line. A 4" 
horizontal waste branch pipe extends to the south from the 
4" waste pipe, with two 2” waste pipe and one 4” waste 
pipe extending up to the level above. Three 2" vent pipes 
are installed above Room 304. Another 2" waste pipe is 
installed along the east wall in Room 304 near the vending 
machines. A 2" floor drain is installed to the south of the 
vending machines. 

As shown on Sheet M2.3, a 117" cold water supply pipe 
is to be installed near the floor drain, with a ¥2” chrome 
stop valve to be installed 12" above the finished floor. The 
114” cold water supply pipe continues to the north above 
Room 304 to provide a water supply for plumbing fixtures 
to be installed in other rooms. As shown on Sheet M3.3, 
a wet pipe for the fire protection system is installed along 
the east wall of Room 304. 

As shown on Sheet M4.3, heat is provided to Room 
304 by terminal unit #27, which has a 5 10 cfm maximum 
and 250 cfm minimum rating. An 8" diameter blower duct 


extends from a 36" x 16" oval duct to the terminal unit. 
As indicated on Sheet М5.3, the hot water supply (HWS) 
and hot water return (HWR) pipes for the terminal unit are 
34" diameter. A 14" x 12" supply air trunk extends from 
the terminal unit to three 8" diameter supply air branches 
and three 48" long diffusers, each with a 170 cfm capacity. 
Return air is routed through a 22" square grille and into a 
22" x 18" return duct. 
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Ductwork for the SIRT! building is to be fab- 
ricated from galvanized steel or aluminum 
HVAC distribution ductwork. 


Room 305 —Studio Classroom 


The design and audio/video equipment in Room 305 allow 
instruction to be provided at a remote location. An instruc- 
tor can teach a class while video cameras around the room 
capture the information for broadcast to other remote learn- 
ing locations or can allow for videotaping of the lessons. 
See Figure 8-19. Cameras, monitors, and the room layout 
are designed to facilitate distance learning. 


Figure 8-19. Cameras and monitors are installed in 
Room 305 to facilitate distance learning. 


Architectural and Structural. The dimensions of Room 
305 are 35'-AV&" x 30'-0" based оп а 30’-0” distance be- 
tween grid lines. The 35'-4V&" dimension is determined by 
subtracting the 1078” dimension along the south end of the 
room from 30’-0” and adding the 6'-3" dimension at the 
north end of the room (30’-0” — 1076" + 6'-3" = 35'-4 V"). 
Two 45? 17-6” deep offsets are to be constructed along the 
south wall of Room 305 beginning 6”-998” from the east 
and west walls. The offsets allow the egress doors to open 
outward without impeding pedestrian traffic flow in Room 
300 (Elevator Lobby). 
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As indicated on Sheet A2.6, Type 4 walls are specified 
for Room 305. Type 4 walls are constructed with 312" 
metal studs and covered with 58” gypsum wallboard on 
both sides extending full height to the structure above. 
Sound-attenuation blankets are to be installed between 
the studs. 

Sheet A2.5 references Elevations 21, 22, and 23 on 
Sheet A10.4 for interior elevations of Room 305. See 
Figure 8-20. Detail 21 shows the north wall construction. 
А 12’-0” long chalkboard is installed 3'-0" above the 
raised platform in the center of the north wall. A 7" high 
by 8'-0" wide raised platform with two ramps, a landing, 
and a handrail is located at the north end of the room. Two 
monitors that are furnished and installed by the owner are 
placed on two custom monitor cabinets that are detailed 
on Sheet A9.2 (not included with this set of prints). Doors 
on the monitor cabinets are hinged to swing toward the 
outside of the cabinets, thus providing adequate storage 
space. The teaching console on the platform is also detailed 
on Sheet A9.2. Elevation 22 represents the east and west 
walls of Room 305. The west interior elevation of Room 
305 is a reverse view (opposite hand) of the east interior 
elevation. The tops of the monitor cabinets at the north end 
of Room 305 are 4’-6” high above the teaching platform 
` to facilitate viewing. Elevation 23 shows another monitor 
cabinet installed along the south wall, two egress doors, 
and tackable wallcovering. 

Sheet A11.2, Detail 7, describes the two columns along 
the east and west walls in Room 305. The columns are 
finished in a similar manner to other columns with solid 
wood blocking at the column corners to support gypsum 
wallboard. A corner bead is to be installed at each corner 
to provide protection for the gypsum wallboard corners. 
The metal stud walls are finished with gypsum wallboard 
and tackable wallcovering. 

Wall Section C on Sheet A6.1 1s referenced on the floor 
plan on Sheet A2.5. Wall Section C is a structural detail 
taken through the west wall of Room 305 and extending 
vertically up and down through other levels of the building. 
Wall Section C provides general information regarding the 
overall building structure. Starting from the ground level, 
a footing supports exposed concrete columns, which have 
a light sandblast finish. A concrete slab-on-grade is placed 
over a vapor barrier and compacted fill. 

The entry-level floor system is a cast-in-place concrete 
two-way joist system and slab. The wall on the entry level 
below Room 305 consists of a series of 2’-0” high porcelain 
enamel-on-steel panels and glass in hollow metal frames. 
The floor-to-floor height of the entry level is 12/-0” A 
cast-in-place concrete two-way joist system and slab are 
constructed over the entry-level columns, providing a 
14'-0" floor-to-floor height. The finished ceiling for the 
classroom level is an acoustical tile, which is suspended 
from the concrete joists and slab above. 


Above Room 305, the overall roof height extends 28'-0" 
(15’-6” + 12/-6" = 28'-0") above the office/administration 
level. A structural steel beam is supported by the concrete 
column at grid line H. Cementitious fireproofing material is 
sprayed onto the steel beam and underside of the roof and 
open web steel joists that support the roof. The flat roof to 
the east of the wall is 12" thick metal roof decking with a 
concrete topping that supports R-38 rigid roof insulation 
and elastomeric roofing. The rigid roof insulation is tapered 
to provide proper drainage for the flat roof. The parapet 
projects 9’-0” above the concrete roof deck and 4’-0” above 
the sloping portion of the west roof finish. The parapet is 
framed with metal studs and is finished with sheet metal 
vertical covering and prefinished metal coping. Additional 
details regarding framing of the parapet are included on 
Sheet A11.5, Details 1 and 2 (not included with this set 
of prints). 
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Figure 8-20. On Sheet A10.4, Elevations 21, 22, and 
23 provide information regarding wall finishes and other 
equipment to be installed in Room 305. 
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The sloped portion of the roof is supported by 114” steel 
roof decking fastened to open web steel joists. A layer of 
98” Type X gypsum board is applied over the roof deck- 
ing, and rigid roof insulation with a minimum R-38 rating 
is applied to the top of the gypsum board. Two layers of 
#15 felt building paper are applied to the top of the rigid 
roof insulation, and the roof is finished with custom sheet 
metal roofing. 

As indicated on Sheet A2.6, Tile & Carpet Floor Pattern 
Layout, the floor finish in Room 305 is carpet with a 1’-0” 
wide carpet border. The floor plan on Sheet A2.5 indicates 
two doors for Room 305—300A and 300B—which are 
3'-0" x 7’-0” wood doors. 

As shown on Sheet A2.5, columns J5 and Н5 intersect 
the east and west walls of Room 305. As noted in the 
Column Schedule on Sheet 55.1, columns 15 and Н5 are 
identical at the classroom level. Columns J5 and H5 are 
16” square concrete columns that extend to an elevation of 
1944’. The reinforcing steel at the classroom level consists 
of four #8 rebar overlapping the eight #11 rebar extending 
up from the floor below by 3’-9”. Stirrups are fabricated 
from #3 rebar and are spaced 16" OC along the entire height 
of the classroom level. 

As indicated on the Framing Plan on Sheet S2.4, type C5 
joists are to be formed near column J5, and type C6 and M1 
joists are to be formed throughout the remainder of Room 
305. A construction joint is shown on the Framing Plan in 
the concrete floor extending in an east-west direction. As 
shown on Sheet S2.3A, Detail 23, a 342” x 6" keyway is 
to be formed at each joist along the construction joint. The 
construction joint is to be formed at the center of the dome 
form. Reinforcing steel along the bottom of the slab is to 
continue through the construction joint. Along the top of 
the slab, #3 x 2’-0” long dowels spaced 12" OC are used 
to tie the first and second concrete sections together at the 
construction joint. The dowels should overlap 2’-0”. 


Mechanical and Electrical. Illumination is provided in 
Room 305 by 16 Type A luminaires and six Type K lumi- 
naires (similar to the luminaires in Room 303). The 12 Type 
A luminaires at the south end of the room are controlled by 
switches “а” and “b,” and the other four Type A luminaires 
are controlled by switches “c” and “d.” This switching ar- 
rangement allows the four luminaires at the north end of 
the room to be turned off when lighted presentations are 
made from the raised platform. The Type A luminaires are 
connected to circuits 30 through 40 on panelboard 2B. Type 
K luminaires are controlled by an incandescent wall box 
dimmer switch and are connected to circuits 22 and 24 on 
panelboard 2D. Low-voltage luminaires at the north end 
of Room 305 are indicated on Sheet E2.3, Detail 3—Low- 
Voltage Control on relays 1 through 4, and are connected 
to circuits 38 and 40 on panelboard 2B. 


As indicated on Sheet E3.3, 11 duplex electrical recep- 
tacles are to be installed around the perimeter of Room 
305 with one of the receptacles being an isolated-ground 
receptacle. The receptacles are connected to circuits 7, 9, 
or 11 on panelboard 2D1. Four data/power poles are to be 
installed at the west end of the workbenches and connected 
to circuits 13 through 20 on panelboard 2D1. Sheet E5.2, 
Detail 2 (not included with this set of prints), provides 
information regarding the typical connection of data/power 
poles to a cable tray above the ceiling. A cable tray is an 
assembly of sections and associated fittings that form a 
rigid structural system used to support cables and raceways. 
See Figure 8-21. As noted on Sheet E4.3, the cable tray is 
12" wide by 4" deep with an open trough and is installed 
with the top of the tray 11’-0” above the floor. 


Figure 8-21. Cable trays allow for quick installation of 
electrical cable and provide easy access for electricians. 

As shown on Sheet E4.3, a clock outlet is installed on 
the west wall of Room 305, with three #16 conductors 
enclosed in 1⁄2” conduit extending to the cable tray. As 
indicated in Note 6, this clock installation is typical of all 
clocks on this floor and the clocks are to be routed on one 
three-conductor #16 cable to a master clock. A mini-horn is 
also installed on the west wall. A thermostat used to control 
the temperature in Room 305 is located near the southeast 
door. Two telecommunications outlets are installed at the 
north and south walls. Two video cameras are to be installed 
at the south end of Room 305, and one video camera is to 
be installed at the north end of the room. 

A symbol on Sheet A2.5 indicating a down-pointing 
camera to be furnished by the owner and installed in a 
well in the ceiling is shown at the north of the room. 
A specific note in Room 320 identifies the symbol as a 
down-pointing camera. 
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As shown on Sheet M4.3, heat is provided to Room 
305 by terminal unit #31, which has a 1 120 cfm maximum 
and 330 cfm minimum rating. A 12” diameter blower duct 
extends from a 35” x 10” oval duct to the terminal unit. 
As indicated on Sheet М5.3, the hot water supply and hot 
water return pipes for the terminal unit are 94” diameter. 
A 16” x 15” supply air trunk extends from the terminal 
unit to seven 8” diameter supply air branches and seven 
48” long diffusers, each with a 160 cfm capacity. Return 
air is routed through a 22” square grille and into a 22” x 
16” return duct. As indicated on Sheet E4.3, a thermostat 
located near the northeast door in Room 305 controls the 
temperature in the room. 

As indicated on Sheet M3.3, the preaction main for the 
fire protection system is installed at the northeast corner 
of Room 305. The preaction main provides fire protection 
for Room 308. 


Rooms 306 and 307—Continuing Education 


Rooms 306 and 307 are designed as traditional classrooms. 
Operable wall panels between the two rooms can be stacked 
along the east side of Rooms 306 and 307 to combine the 
rooms and provide adequate space for larger groups. 
‘Architectural and Structural. As shown on Sheet A2.6, 
the dimensions of each room аге 30’-0” x 237-258” based 
on standard grid line spacing of 30'-0" and dimensions 
indicated. Two 5’-5” х 37-07 offsets are to be constructed 
along the east wall so the doors do not project into the 
corridor when opened. A six-panel operable wall that 
stacks against the east wall separates Rooms 306 and 307. 
See Figure 8-22. 

As indicated on Sheet A2.6, the south and east interior 
walls are Type 4 walls, which are constructed with 342” 
metal studs and covered with 58” gypsum wallboard on both 
sides extending full height to the structure above. Sound- 
attenuation blankets are to be installed between the studs. 
The north wall of Room 307 is a demountable partition 
system consisting of eight 2’-0” wide panels. 

The interior elevations for Room 307, which are refer- 
enced on Sheet A2.5, are similar to the interior elevations 
for Room 306, with the opposite hand indicated for interior 
elevations 2 and 3. On Sheet A10.5, Elevations 1, 2, and 3 
show interior elevations of Rooms 306 and 307. Elevation 
1 shows the operable wall that extends between Rooms 306 
and 307. The wall panels stack against the interior partition. 
As shown on Elevation 2, a 4'-0" х 12'-0" chalkboard is 
to be installed 3’-0” above the finished floor on the east 
walls of Rooms 306 and 307. A projection screen above the 
chalkboard is to be installed in an 18" deep soffit. Details 
for construction of the soffit are provided on Sheet A11.6, 
Detail 8 (not included with this set of prints). A map rail 
and a recessed chalkboard luminaire are to be installed 


on the east wall of each room. As shown on Elevation 3, 
4’-0” square tackboards are to be installed 3’-0” above the 
finished floor on the north wall of Room 307 and the south 
wall of Room 306. 

Sheet A2.5, Detail 3, is referenced on the floor plan on 
Sheet A2.5. Detail 3 indicates the finish to be applied to col- 
umn G5 between Rooms 306 and 307. Solid wood blocking 
is to be installed at the corners of the concrete column and 
along the east face of the column for attachment of gypsum 
wallboard and the operable wall receiver. 

Sheet A2.5, Detail 4, is also referenced on the floor plan 
on Sheet A2.5. Detail 4 describes the construction at the 
angular northwest corner of Room 307. The construction is 
similar to the construction at the southeast corner of Room 
304, which was previously discussed. 

Sheet A5.1, Section AA, is referenced on the floor plan 
on Sheet A2.5. Section AA is a section taken from east 
to west extending through the entire SIRTI building. The 
cutting planes for Section AA are shown along the exterior 
walls for Rooms 306 and 323 on Sheet A2.5. Section AA 
shows the orientation of rooms on all levels of the build- 
ing. The elevation of the classroom level floor is 1930.0’ 
with a 14’-0” floor-to-floor height to the level above. The 
typical suspended ceiling height on the classroom level 
is 107-0”. 


Figure 8-22. Operable walls allow one large room to 
be separated into two small rooms. 


Sheet A6.1, Section B is also referenced on the floor 
plan on Sheet A2.5. Section B is a section of the west wall 
of the SIRTI building at Room 306. Beginning with the 
ground level, a concrete footing and column provide sup- 
port for the exterior wall. At the entry level, the column is 
finished with brick veneer that is fastened to the column. A 
recessed entry area on the entry level consists of an alumi- 
num storefront system, concrete pavers over rigid insula- 
tion and an elastomeric roofing membrane, and a portland 
cement plaster soffit. The area above the soffit is insulated 
with a minimum of R-38 fiberglass batt insulation. 

Exterior walls on the classroom and office/adminis- 
tration levels are constructed in a similar manner. The 
exterior wall at the classroom level is constructed with 
6" metal studs and covered with 1⁄2” gypsum sheathing 
on the exterior face and 58” gypsum wallboard on the 
interior face. The walls are insulated with 6” fiberglass 
batt insulation with an R-19 rating. Building paper is to 
be applied to the exterior surface of the exterior sheathing, 
and a 3” air space is provided between the metal studs and 
the brick veneer. Windows are thermally broken anodized 
aluminum frames. A thermally broken frame is a two-piece 
metal frame that has a vinyl or rubber separation member 
to prevent transmission of heat and cold from the exterior 
frame components to the interior frame components. The 
windowsill is 3/-0” above the classroom level floor, and 
the windows are 5’-0” high. 

On Sheet А11.3, Details 7 and 8 provide additional 
information regarding the masonry at the exterior window 
headers and windowsills. See Figure 8-23. Window headers 
are supported by steel angles with 2/2” flat bars welded 
to the horizontal legs of the angles. Exterior masonry is 
corbelled (stepped back) in succeeding courses from 3” 
to 2” to 1”. Flashing is installed above the final course of 
stepped-back masonry and below the soldier course of 
brick. For the interior header, a corner bead is to be installed 
at the edge of the gypsum wallboard and an aluminum de- 
flection channel installed at the top of the window frame. 
For the exterior sill, a brick rowlock sill is to be installed 
with a neoprene gasket and through-wall flashing below 
the sill. А V4" x ¥4” drip cut is sawn in the bottom edge 
of the rowlock sill, which projects 1” from the face of the 
masonry wall. A drip cut diverts rainwater away from the 
structure. The rowlock sill brick are attached to the brick 
veneer with corrugated masonry anchors. A 3” air space is 
provided between the back of the brick-veneer wall and the 
face of the gypsum sheathing on the framed wall. 

The sloped roof shown along the top of Section B on 
Sheet A6.1 is constructed with open web steel joists, 1/2" 
thick corrugated steel decking, 98” thick Type X gypsum 
wallboard, and rigid roof insulation with an R-38 (mini- 
mum) rating. The roof assembly is waterproofed with two 
layers of 15 Ib felt building paper and custom sheet metal 


roofing. The rainwater gutter system at the lower portion 
of the roof behind the exterior parapet is constructed with 
galvanized steel and is lined with an elastomeric sheet. 
Precast concrete coping is used to finish the top of the 
parapet. 


1 


| 


WEEPHOLES 
040l OC. 


THRU- WALL 
FLASHING 


INSULATION 


۵ 


To ! II 
AL Ee 
56 GNB < = 
ar, | 
2 e 
STEEL FIBERGLASS 
BA 
мас REULATION 
ER 
ا‎ CORBELLED 
ШАЛУЫ MASONRY 
ӨВ Тон 
| STRUCTURAL 
B e 
ATK ANGLE W2 и! 
2-2 al 
AN WELDED TO 
STRUCTURAL Deae 
SIEBIE CONT 
136! Yg | 21! اواو‎ ВСВ 
WINDOW HEAD 
als |1- ©! 
ALUMINUM 
v 
gemunt RAVER 
BACKER ROD 
BICI. 
ROALOCK 
LL 
WOOD : Е 
шар eer ON 
FLASHING 


By r Va x Vy! SAWCUT 
SAR РЕР 
= 

Aus TED 
о | 
Ун | exe 

Seng! ens — 9 | RES 
рер PRES 

INSULATION 7 i 

EATHING 
к 
22 
FLASHING AIR SPACE 
WINDOW SILL 
9: тне! 


Figure 8-23. Sections provide information regarding 
special masonry work, flashing, and structural steel sup- 
ports at windows. 
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As indicated in the specifications, the floor finish for 
Rooms 306 and 307 is direct glue-down carpet with a rubber 
cove base. The egress doors for the rooms are 3'-0" x 7-0” 
wood doors with 20 min fire ratings. 

As indicated on Sheet A2.5, four Type 2 windows and 
two Type 1 windows are to be installed in the exterior wall 
of Rooms 306 and 307. Type 2 windows, similar to the 
windows installed in Rooms 303 and 304, are 8’-0” x 5’-0” 
windows with а 5'-0" square fixed light and а 3'-0" wide 
operable light that pivots vertically. Type 1 windows are 
37-07 x 5'-0" vertically pivoting windows. The windows are 
also shown on the West Elevation on Sheet А2.5. 

As indicated on the West Elevation, a masonry con- 
trol joint is to be formed at column G5. Sheet A11.3, 
Detail 2, and Sheet A11.5, Detail 5, provide information 
regarding the exterior masonry construction at the bot- 
tom and top of the wall in Room 307. See Figure 8-24. 
Detail 2 indicates that the exterior brick-veneer wall 
is supported by structural steel angles fastened to the 
cast-in-place concrete slab. Similar to window headers, 
the exterior brick are corbelled from 3" to 2" to 1" to a 
soldier brick course with through-wall flashing. The air 
space along the concrete floor slab is insulated with 2" 
rigid phenolic board insulation to 6" above floor level. 
The soffit finish below the floor is supported by metal 
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clips installed 12” OC, supporting a framework of 94” 
cold rolled channel and metal lath. А 3⁄4” layer of portland 
cement plaster is applied to the metal lath frame. 

Detail 5 shows that the top of the parapet is finished 
with a precast concrete cap. One course of brick is set back 
from the face of the wall, just below a soldier course. The 
parapet is constructed to an overall height of 3'-6" from the 
top of the floor slab. A 142” diameter steel pipe guardrail 
is installed at the exterior wall above Room 307 on this 
wall. The guardrail projects 1’-0” above the parapet and is 
set back 6” from the interior face of the parapet. The pipe 
guardrail is supported by 2 x 6 wood blocking installed 
between the studs of the parapet framing and fastened with 
three 54” lag screws at each connection in a 6" diameter 
plate. Vent holes are drilled along the bottom edge of the 
pipe guardrail to prevent corrosion. The parapet framing is 
reinforced by 34” treated exterior-grade plywood. 

As shown on Sheet S2.4, column G5 is located along 
the exterior wall between Rooms 306 and 307. As indicated 
on the Column Schedule on Sheet S5.1, column G5 is 
identical to column G6 in Room 303, which was previously 
discussed. The structural construction of the floor includes 
type C5, C7, MI, and М4 joists, which are identical to 
the concrete joists in Room 303. The perimeter beam for 
Rooms 306 and 307 are Types 3B4 and 3B8, respectively. 


PARAPET (BASE BID CONDITION) 


We" = о! 


5 


Figure 8-24. Details 2 and 5 provide information regarding the exterior masonry construction at the bottom and top of 


the wall in Room 307. 
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As indicated in the Column Schedule on Sheet 55.1, the pri- 
mary difference between the two beams is the reinforcing 
steel configuration at the bottom of the beams. As indicated 
on Sheet S2.4, Classroom Level Framing Plan, additional 
information regarding types 3B4 and 3B8 is included on 
Sheets S3.4 and S1.3, respectively (not included with this 
set of prints). 

Mechanical and Electrical. In addition to the natural light 
provided through the windows, illumination in Rooms 
306 and 307 is provided by nine Type A and four Type K 
luminaires. As shown on Sheet E2.3, the lighting pattern is 
identical in each room. Type A luminaires are fluorescent 
2' x 4’ luminaires and Type K luminaires are incandescent 
luminaires (previously discussed). The Type A fluorescent 
luminaires have an “ab” and "cb" switching arrangement. 
Type K incandescent luminaires are connected to a dimmer 
switch. The fluorescent luminaires are connected to circuits 
4 and 6 on panelboard 4B, and the incandescent lights are 
connected to circuit 2 on panelboard 4B. 

Rooms 306 and 307 are also equipped with Type Y lumi- 
naires in the soffit above the chalkboard. See Figure 8-25. 
Type Y luminaires are 9" wide recessed linear luminaires 
with parabolic louvers and require two energy-saving 
lamps per luminaire. A switch for each Type Y luminaires 
is provided near the chalkboard. 


Figure 8-25. Recessed fluorescent luminaires are 
installed above the chalkboards and marker boards in 
several classrooms of the SIRTI building. 


As indicated on Sheet E3.3, five duplex electrical re- 
ceptacles are to be installed in each room, including two 
isolated-ground receptacles in each room. A connection 
for an electric projection screen is also installed in each 
room according to manufacturer specifications. 

As shown on Sheet E4.3, clock outlets and mini-horns 
are to be installed on the east walls of Rooms 306 and 307. 
Two telecommunications outlets are to be installed in each 


room. Conductors for the clock outlets, mini-horns, and 
telecommunications outlets are to be routed through the 
cable tray. Thermostats are located near the door in each 
room. A thermostat is also to be installed outside the door 
leading into Room 306. Two sections of 24" conduit are to 
be installed in Room 306 with the junction boxes along the 
exterior wall positioned 36" above the finished floor. 

As indicated on Sheet M2.3, a 3" roof drain line (RDL) 
is to be installed up to a 3" roof drain above the suspended 
ceiling in Room 307. A 3" overflow drain line (ODL) is 
also to be installed up to a 3" roof drain in this area. As 
cited in the General Notes, all drain lines are installed at 
a 196, or 1" in 100", slope throughout the classroom floor 
level to provide proper drainage. 

As indicated on Sheet M4.3, heat is provided to Rooms 
306 and 307 by terminal units #24 and #25, which are 
located above the ceiling. Terminal units 424 and 425 are 
identical units with an 850 cfm maximum and 270 cfm 
minimum rating. A 10" diameter blower duct extends 
from a 25" x 16" oval supply duct to the terminal units. 
As indicated on Sheet M5.3, the hot water supply and hot 
water return pipes for the terminal unit are 94” in diameter. 
In Room 306, a 16" x 15" supply air trunk extends from 
the terminal unit to five 8" diameter supply air branches 
and five 48" long diffusers, each with a 170 cfm capacity. 
In Room 307, a 16" x 15" supply air trunk extends from 
the terminal unit to three 8" diameter and one 10" diameter 
supply air branches. Return air is routed through a 22" 
square grille and into a 22" x 8" return duct. The height 
of the return air duct changes from 16" to 12" near the 
wall between Rooms 306 and 307. A thermostat located 
near the door into each room controls the temperature in 
the room. 


A clock outlet and mini-horn are to be installed on the east wall of 
Room 307. 


Room 308—Control Room 


Room 308 (Control Room) is located to the north of Room 
305 and provides adequate space for a video technician to 
broadcast or record presentations being made in Rooms 
305, 310, 311, 312, and 320. Room 308 is designed to 
accommodate the additional wiring and air conditioning 
requirements for the electrical equipment to be installed 
in the room. 

Architectural and Structural. As indicated on Sheet A2.6, 
the dimensions of Room 308 are 14’-0” x 30’-0” based on 
the dimensions shown and the grid line spacing. The walls 
of Room 308 are Type 4 walls, which are constructed with 
3%” metal studs and covered with 58” gypsum wallboard 
on both sides extending full height to the structure above, 
with sound-attenuation blankets between the studs. A 3’-7 V4" 
wide by 12’-0” long ramp is to be constructed to the eleva- 
tion of the raised floor, which is 1931.0’ (1’-0” above the 
elevation of the finished concrete floor). Handrails are to 
be installed on both sides of the ramp. 

As indicated on Sheet A2.5 and further described in 
the specifications, a raised access floor is to be installed 
throughout most of the. room and finished with carpet 
tiles and a rubber cove base. A 3'-0" x 7'-0" wood door 

- is to be installed at the west end of the room leading to 
the corridor. 

The structural floor includes type C6 and M1 joists. C6 

joists are 8" wide by 20%” deep and are reinforced with 
two #8 rebar along the bottom and 36 #6 rebar along the 
top. М1 joists are 8” wide by 20%” deep and are reinforced 
with two #7 rebar along the bottom and 16 #5 rebar along 
the top. Sheet S2.3A, Detail 30B, indicates the typical 
position of reinforcing steel for the middle strips of joists. 
Dimensions between grid lines 7 and 8 on the Framing Plan 
on Sheet $2.4 indicate that the middle strips of domes are 
15’-0” wide. One short and one long rebar per floor rib are 
shown on Sheet S2.3A, Detail ЗОВ, with 6" overlap of the 
top rebar at the grid lines and the bottom rebar positioned 
3'-0" away from the grid lines. 
Mechanical and Electrical. As shown on Sheet E2.3, 
Room 308 is illuminated with six Type A fluorescent and 
two Type K incandescent luminaires. The Type A lumi- 
naires, which are connected to circuit 18 on panelboard 
4B, are also connected to the low-voltage system through 
relays 5 and 6 and switches “е” and “f.” The master light 
control switch shown at the lower left of Sheet E2.3, Detail 
3, is located on the west wall of this room as indicated by 
Note 10. Three junction boxes are to be installed above the 
ceiling in Room 308. 

Five duplex and seven double duplex electrical recep- 
tacles are to be installed in Room 308 as shown on Sheet 
E3.3. As indicated in Note 10, the double duplex recep- 
tacles are to be mounted under the 12" raised access floor. 
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The receptacles are to be connected to circuits 4 and 6 on 
panelboard 2D1. Panelboard 2D1 is installed on the west 
wall of Room 308. A motor connection is to be installed 
on the north wall of the room to provide a connection for 
an air conditioner. 

As indicated on Sheet E4.3, a thermostat is to be 
installed along the west wall of Room 308. A telecom- 
munications outlet is to be installed along the north wall. 
Two open-trough horizontal cable trays measuring ке 
wide by 4” deep are to be installed above the ceiling along 
the south wall and perpendicular to it across the middle of 
the room. Two vertical cable tray tees are to be installed 
at the southeast and southwest corners of the room to 
provide power to the area beneath the raised floor. See 
Figure 8-26. A 4’ square piece of 94” plywood is to be 
installed at the east end of the north wall for microwave 
head end equipment. 


Figure 8-26. Vertical drops deliver electrical power from 
overhead cable to the floor level. 


As shown on Sheet M2.3, a 3” roof drain line is installed 
above the ceiling in Room 308 extending up to a 3” roof 
drain in the roof above. A 2” floor drain is installed near 
the southwest corner of the room under the raised floor, 
and a 2” vent is installed in the northwest corner of the 
room extending downward. 

Sheet M3.3 provides the fire protection plan for Room 
308. The room is protected by a preaction fire protection 
system. As shown on Sheet M3.3, preaction mains are to 
be installed under the floor in Room 308. A pipe extending 
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from Room 305 provides a connection for the preaction 
main. The preaction system is connected to the alarm valve 
header with an air pressure sensor, a 4” air check valve, 
and a 4” preaction valve. 

As shown on Sheet M4.3, heat is provided to Room 308 
by terminal unit #34, which has a 160 cfm maximum and 
minimum rating. A 5” diameter blower duct extends from 
a 25” x 16” oval duct to the terminal unit. As indicated on 
Sheet М5.3, the hot water supply (HWS) and hot water 
return (HWR) pipes for the terminal unit are 24" diameter. 
A 14” х 10" supply air trunk extends from the terminal unit 
and transitions to an 8” diameter duct and a 6” diameter 
duct. Flexible ductwork extends from the 8” diameter duct 
to a 48" long air diffuser with a 100 cfm capacity, and from 
the 6” diameter duct to a 24” long diffuser with a 60 cfm 
capacity. A thermostat to control heat to the room is to be 
installed on the west wall of this room. 

Cooled air is supplied to Room 308 by an air condition- 
ing unit installed above the ceiling in Room 314 (corridor). 
A 16” square supply duct along the north wall of the room 
is connected to three 12” diameter ducts. The ducts are 
connected to two 10” round diffusers, each with a 250 cfm 
capacity and one 12” round diffuser with a 300 cfm capac- 
ity. Two 22” x 8” return air ducts with 22” square grilles 
feed into the 16” x 16” return air duct along the south side 
of the room. 


Rooms 310 апа 311 -Televised 
Seminar Rooms 


Rooms 310 and 311 are designed for presentation of dis- 
tance learning sessions similar to Room 305. Instruction 
can be captured by the cameras in this area and broadcast 
or recorded as necessary. An operable wall between Rooms 
310 and 311 allows the area to be utilized as two small 
spaces or one large space. 

Architectural and Structural. As shown on Sheet A2.6, the 
combined dimensions of Rooms 310 and 311 are 29’-8 ¥4” x 
30-0”, based on dimensions indicated and grid line spacing. 
Anoperable wall of 10 equal panels separates the combined 
space of Rooms 310 and 311 into two equal-size areas. 
Five panels stack against the east wall and five panels stack 
against the west wall. 

The north, west, and south walls and a portion of the east 
wall of Room 310 are Type 4 walls, which are constructed 
with 312" metal studs and covered with 58” gypsum wall- 
board on both sides extending full height to the structure 
above. Sound-attenuation blankets are installed between 
the wall studs. An 8” thick concrete wall with 78” furring 
channels for gypsum wallboard on both sides is shown north 
of column J4. A shaft wall system is to be constructed at the 
mechanical chase consisting of 214" shaft wall studs with 1” 
coreboard and one layer of 5” gypsum wallboard. 


Interior elevations for Rooms 310 and 311 are refer- 
enced on Sheet A2.5. Elevations 4 to 7 on Sheet A10.5 
provide information regarding wall finishes and specialty 
installations. Elevation 4 is an elevation of the operable 
wall separating the rooms. The gypsum wallboard on col- 
umn H4 is exposed. Elevation 5 indicates three 4’-0” wide 
tackable wall panels with one section of exposed gypsum 
wallboard at the column. A 4’-0” square tackboard is in- 
stalled 3'-0" above the floor on the west wall of Room 310. 
Elevation 6 shows the chalkboard placement and projection 
screen soffit construction along the south wall of Room 310 
and the north wall of Room 311. The soffit, which houses 
a projection screen and a recessed chalkboard luminaire, is 
18" deep and finished with gypsum wallboard. A map rail 
is installed on the wall below the soffit. A note indicates 
that the chalkboards in each room аге 4’-0” high, with а 
20'-0" long chalkboard іп Room 310 and а 16'-0" long 
chalkboard in Room 311. The hidden lines on Elevation 
6 show the differences in chalkboard and soffit lengths in 
Room 311 to allow for proper door placement. А 4’-0” 
square tackboard is installed 3’-0” above the finished floor 
on the west wall of each room. 

Sheet A11.1, Detail 1, is referenced on the floor plan 
on Sheet A2.5. Detail 1 shows the construction at column 
J4, located on the east side of Room 310. Column J4 is a 
transition from the 3/2” metal stud wall to an 8" concrete 
wall. Solid wood blocking is fastened to column J4 to bring 
the wall framing flush with the 78” furring channels оп both 
sides of the cast-in-place concrete wall, which provides 
a true surface when attaching the 58” gypsum wallboard. 
One-half-inch reveals are to be provided at three identi- 
fied corners of the column where tackable wallcovering 
is to be applied. 

Sheet A11.2, Detail 7, and Sheet A6.2, Section F, are 
also referenced on Sheet A2.5. Detail 7 provides informa- 
tion regarding the finish at column H4, which is similar 
to column H5 in Room 305. Section F (not included with 
this set of prints) shows a wall section through the north 
wall of Room 311. 


Metal studs covered with gypsum wallboard are used to construct 


the interior walls of the SIRTI building. 
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As indicated in the specifications and on the Tile & 
Carpet Floor Pattern Layout, the floor finish is carpet with 
a 1’-0” wide carpet border. A 2’-0” wide border is to be 
installed along the line of travel of the operable wall. Five 
doors are to be installed in Rooms 310 and 311. Doors 
310A, 310B, 311A, and 311B are 3'-0" x 7'-0" wood doors 
with a 20 min fire rating. Door 311C is a 2’-6” x 7'-0" door 
that is not fire rated. 

As indicated on Sheet S2.4, columns J4 and H4 are 
indicated along the east and west walls of Room 310. As 
shown on Sheet S5.1, columns J4 and H4 are 16" square 
concrete columns that may extend to an elevation of 1957' 
if Alternate #7 is approved by the owner and architect. 
Reinforcing steel for the classroom level of these columns 
consists of four #8 rebar overlapping the eight #11 rebar 
extending up from the floor below Бу 3’-9”. Stirrups are 
fabricated from #3 rebar and are spaced 16" OC along the 
entire height of the classroom level. Column H4 is also 
shown on Sheet A4.2, West Elevation, covered with brick 
veneer and supporting a cast-in-place concrete trellis. 

The Framing Plan on Sheet S2.4 indicates type C6 
and M1 joists are part of the two-way joist system. Most 
of the floor joists are formed with typical domes measur- 

. ing 16" high by 52” square. Type 4 domes, measuring 
16" x 41”, are used to form the joists along the north 
end of Room 311. In addition to the typical reinforcing 
steel used for the joists and floor, angled reinforcing 
steel is to be installed near the west end of the stairway 
landing, which is adjacent to Room 311. Reinforcing 
stee! requirements for the joists in Rooms 310 and 311 
are identical to the requirements for Room 305. Sheet 
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S2.3A, Detail 30 indicates the position of the reinforcing 
steel in the joists and floor. Three layers of reinforcing 
steel are placed at column grids. Rebar are hooked at the 
ends to tie into perimeter beams. Extension of reinforc- 
ing beyond grid lines is based on a proportion of the end 
and interior spans. 

Mechanical and Electrical. As shown on Sheet E2.3, 
illumination is provided in each of the rooms by eight 
Type A luminaires and two Type K luminaires, similar to 
luminaires installed in other rooms. The arrangement of 
the luminaires in each room is a mirror image of the other 
room. The Type A luminaires are controlled by switches 
“g” and “h” or “i” and “j” to allow for the control of differ- 
ent lighting patterns in each room. Circuit 20 on panelboard 
4B provides power for the Type A fluorescent luminaires. 
The Type K incandescent luminaires in each room are 
controlled by dimmer switches near the east doors and 
connected to circuits 22 and 24 on panelboard 2D. 

As indicated on Sheet E3.3, Rooms 310 and 311 each 
have five duplex electrical receptacles, including two 
isolated-ground receptacles, and one data/power pole. 
Sheet E2.3 shows recessed lighting with a Type Y1 16’ long 
luminaire installed above the chalkboards in each room. 

As shown on Sheet E4.3, four video cameras and 
two ceiling-mounted video monitors are to be installed 
in Rooms 310 and 311. Conduit (947) is to be routed 
from the equipment to the cable tray. As noted on Sheet 
A2.5, symbols indicating two additional down-pointing 
cameras in a ceiling well, to be furnished and installed 
by the owner, are shown at the north and south ends of 
the rooms. See Figure 8-27. 


DOWN-POINTING 
CAMERA | 
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Figure 8-27. Down-pointing cameras are to be furnished and installed in a ceiling well by the owner. 


As shown on Sheet E4.3, clock outlets and mini-horns 
are to be installed on the east wall of Rooms 310 and 311. 
A thermostat is located in each room by the west door. Two 
telecommunications outlets are installed in each room at 
the east and west walls. A 12” wide by 4” deep open-trough 
cable tray above the ceiling in Rooms 310 and 311 is to be 
installed with the top of the tray 11'-0" above the floor. 

As indicated on Sheet M2.3, one 3" overflow drain 
line and 3" roof drain is to be installed above Room 310. 
Stormwater entering the overflow drain line from this room 
and the roof drain from Room 308 is fed into two 6" drain 
pipes extending above Room 311 and directed toward 
the mechanical chase near Room 313 (stairway). Sheet 
M7 2, Detail 2, provides additional information regarding 
the supply and waste piping for Room 311, including the 
mechanical chase. 

As specified on Sheet M3.3, a wet pipe fire protection 
system is installed in an east-west direction above the ceil- 
ing of Room 310. A sleeve for passage of fire protection 
piping through the concrete shear wall is provided when 
the wall is formed. 

As indicated on Sheet M4.3, heat is provided to Room 
310 by terminal unit 435, which is located above the ceil- 
ing. A 7" diameter blower duct extends from a 19" x 16" 
supply duct to the terminal unit. As indicated on Sheet 
М5.3, the hot water supply and hot water return pipes аге 
34" diameter. A 14" x 12” supply air trunk extends from 
the terminal unit to three 7" diameter supply air branches 
and three 48" long diffusers, each with a 170 cfm capac- 
ity. Heat is provided to Room 311 by terminal unit #32, 
which is located above the ceiling in the corridor to the 
east of Room 311. An 8" diameter blower duct extends 
from a 19" x 12" supply duct to the terminal unit. The hot 
water supply and hot water return pipes are 94” diameter. 
A 14" x 12" supply air trunk extends from the terminal 
unit to three 7" diameter supply air branches and three 48" 
long diffusers, each with a 170 cfm capacity. Return air 
is routed through 22" square grilles and into a 22" x 10" 
duct for Room 310 and a 22" x 6" duct for Room 311. A 
thermostat is located near the entry door to each room to 
control the temperature in each room. 


Per the SIRTI specifications, Type L drawn 
copper tube is to be used for hot water 
supply and hot water return pipes less 


than 2" in diameter. Drawn copper tube is 
copper tube that is pulled through a single 
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Room 312-TV Seminar 


Room 312 is designed for presentation of distance learning 
sessions, similar to Room 305. Instruction can be captured 
by the cameras in this area and broadcast or recorded 
as necessary. Room 312 is the smallest of the televised 
seminar rooms. 


Architectural and Structural. As shown on Sheet A2.6, 
Room 312 is an irregularly shaped room. The dimensions 
of the room are 30'-0" along the interior east wall and 
237-258” along the south wall. The exterior wall of Room 
312 extends at a 26.57? angle from the lettered column 
line and is 337-252” long (1'-912" + 8'-0" + 157-0” + 8'-5" = 
33214"). 

As indicated on Sheet A2.6, the north and east walls are 
Type 4 walls, which are constructed with 3/2” metal studs 
and covered with 58” gypsum wallboard on both sides ex- 
tending full height to the structure above. Spaces between 
studs are filled with sound-attenuation blankets. 

Sheet A2.5 references Sheet A10.5, Elevations 8 and 9, 
for information regarding wall finish in Room 312. Eleva- 
tion 8 shows а 4-0” square tackboard installed 3'-0" above 
the floor on the east wall. The wall is to be finished with 
tackable wallcovering. As shown in Elevation 9, the south 
wall of Room 312 is a demountable partition, consisting of 
ten 2’-0” wide panels. A 4’-0” x 12’-0” sectional chalkboard 
is to be installed 3’-0” above the floor on the demountable 
partition. A projection screen is to be suspended from ceil- 
ing brackets along the demountable partition. 


die or series of dies to achieve a desired 
thickness. 
L————————É———————— ——————!—X 


The Control Room [Room 308) provides adequate space for a 
video technician to broadcast or record presentations being made 
in Rooms 305, 310, 311, 312, and 320. 
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Detail 12 on Sheet A11.1 is referenced on Sheet A2.5. 
Detail 12 describes the construction of column 3G.5 located 
at the northwest corner of Room 312. The column has a 
unique name—3G.5—because it is positioned on grid 
line 3 at approximately one-half the distance between grid 
lines G and H. Per the Column Schedule on Sheet 55.1, 
Column 3G.5 is 16” square and extends to an elevation of 
1944”, The column is formed at а 26.57° angle to the let- 
tered grid lines. Wood blocking is installed at all interior 
column corners to provide a surface for fastening gypsum 
wallboard. Metal stud walls are fitted and framed around 
the column to support wall finish materials. The exterior 
face of the stud wall is finished with brick veneer. Special- 
shape 3” x 4” brick is used to form the interior wall corner, 
with the inside corner of the brick set on a line 8%” from 
the centerline of the column. 

As indicated in the specifications, the floor finish is 
direct glue-down carpet with a rubber cove base. The 
door for this room—Door 312--і a 3'-0" x 7'-0" 20 min 
fire-rated door. Similar to other exterior rooms previously 
discussed, two Type 2 windows are to be installed along the 
exterior wall. Type 2 windows are 8'-0" x 5'-0" windows 
consisting of 5’-0” square fixed lights and 3’-0” wide oper- 
able panels that pivot vertically. As shown on Sheet A4.2, 

West Elevation, a control joint is to be formed in the brick 
veneer at column 3G.5. 

Columns 3G.5 and G4 are located at the northwest and 
southwest corners of Room 312, respectively. Columns 
3G.5 and G4 are identical to column G6, discussed as part 
of Room 303. Sheet S5.1, Column Schedule, provides ad- 
ditional information regarding columns 3G.5 and G4. 


As specified in the Column Schedule on Sheet S5. 1, all columns for 
the SIRTI building are to be 16" square reinforced concrete. 


As shown on Sheet S2.4, type M4 joists comprise the 
structural concrete framing of the floor for Room 312. M4 
joists are 8" wide by 20/2” deep and are reinforced with #8 
rebar along the bottom and #5 rebar along the top. Type 3 
domes are used to form the joists along the exterior edge 
of Room 312. Sheet S2.3A, Detail 18, indicates that Type 3 
domes are 16" high and 30" square. Typical domes measur- 
ing 16" high by 52" square are used to form the remainder 
of the floor joists for Room 312. 

As shown on Sheet S2.4, perimeter beam 3B7 is to be 

formed along the exterior wall of Room 312. The Beam 
Schedule provides information regarding beam dimen- 
sions, rebar size and placement, and camber. A type 3B7 
beam is 18" wide by 2012" deep. The top of the beam is 
reinforced with two #8 and four #10 rebar and the bottom 
is reinforced with two #8 and two #6 rebar. The beam is 
formed with a 38” camber. 
Mechanical and Electrical. In addition to the natural light 
provided through the windows, illumination in Room 312 
is provided by six Type A and three Type K luminaires as 
shown on Sheet E2.3. Type A luminaires are fluorescent 
luminaires, which are controlled by switches “a,” “b,” and 
“с.” Note 8 describes the switching of legs “а” апа “c” to 
control the center lamps of these luminaires, and leg “b” 
to control the outboard lamps in each luminaire. Type A 
luminaires are connected to circuits 4 and 6 on panelboard 
4B. Type K luminaires are incandescent luminaires that are 
controlled by a dimmer switch and connected to circuits 2 
and 6 on panelboard 2B. 

As shown on Sheet E3.3, two duplex and three double 
duplex electrical receptacles are to be installed in Room 
312. Two double duplex receptacles are isolated-ground 
receptacles. A connection for an electric projection screen 
is to be installed on the south wall per manufacturer specifica- 
tions. As indicated on Sheet A2.5, two video cameras installed 
at the north end of Room 312 and one down-pointing camera 
at the south end of the room are to be furnished and installed 
by the owner. 

As indicated on Sheet E4.3, a clock outlet and mini- 
horn are to be installed on the east wall of Room 312. A 
thermostat is located near the door. Two telecommunica- 
tions outlets are to be installed, one on the north wall and 
one on the south wall. An open-trough cable tray is to be 
installed above the ceiling in this area. Sheet E5.2, Detail 4 
(not included with this set of prints), provides information 
regarding the cable tray along the east end of the room. 


Cable trays specified for the classroom level 


аге 12” wide with 4” side rails. 
Se 


As shown on Sheet M2.3, a 3” roof drain line and a 3” 
overflow drain line extend up to 3” roof drains installed 
in the roof above Room 312. Sheet M3.3 indicates that a 
wet pipe fire protection system is to be installed near the 
south wall. 

As indicated on Sheet M4.3, heat is provided to Room 
312 by terminal unit #23, which is located above the 
ceiling in Room 307. A 9” diameter blower duct extends 
from a 19” x 16” supply duct to the terminal unit. The hot 
water supply and hot water return pipes are 24" in diameter. 
A 14" x 12" supply air trunk extends from the terminal 
unit to four 8" diameter supply air branches and four 48" 
long diffusers, each with a 175 cfm capacity. Return air 
is routed through a 22" square grille and into a 22" x 8" 
duct that transitions into a 22" x 16" return air duct. The 
22" x 16" duct then transitions to a 45" x 12" return air 
duct that is to be held tight to the ceiling along the west 
side of the room. 


Rooms 313, 322, and 327 —Stairways 


Three U-shaped stairways with landings, identified as 
Rooms 313, 322, and 327, provide access to the class- 
room level. The stairways and landings are equipped with 
handrails that conform to Americans with Disabilities Act 
(ADA) requirements. See Figure 8-28. Two stairways are 
accessed through a set of double doors, and one stairway 
is accessed through a single swinging door. 


Figure 8-28. Stairway handrails conform to ADA 
requirements. 


Architectural and Structural. As indicated on Sheet A2.6, 
the dimensions of Stairway 313 are 9'-5V&" x 217-638” 
(4’-9” + 47-85%” = 9'-5V8"). The north wall of Room 313 is 
a Type 7 wall, which is an 8” thick concrete wall with 78” 
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furring channels for fastening gypsum wallboard on both 
sides. The south and west walls are Type 4 walls, which 
are constructed with 31⁄ metal studs and covered with 98” 
gypsum wallboard on both sides extending full height to the 
structure above with sound-attenuation blankets between 
the studs. The east wall and center wall in Room 313 are 
Type 2 walls, which are constructed with 31⁄2” metal studs 
and covered with 58” gypsum wallboard on both sides 
extending full height to the structure above. 

As indicated in the specifications, the ceiling finish is 
gypsum wallboard and the floor finish is exposed concrete. 
Stair treads and risers are finished with rubber floor cover- 
ing, with nonslip rubber tile at the landing. A set of wood 
double doors measuring 5’-4” x 7'-0" with a 1 hr fire rating 
leads to the stairway. The door includes a 4” wide by 2’-0” 
high fixed light to provide a view into the stairway before 
opening the door. 

The Column Schedule on Sheet 55.1 provides informa- 
tion about the dimensions and reinforcing steel for column 
H3, which is located at the northwest corner of Room 313. 
Column H3 is a 16” square concrete column that extends to 
an elevation of 1944’. Reinforcing steel for the classroom 
level of column H3 consists of four #8 rebar overlapping 
eight #11 rebar extending up from the floor below by 3'-9". 
Stirrups are fabricated from #3 rebar and are spaced 16” OC 
along the entire height of the classroom level. Sheet 53.2, 
Detail 29 (not included with this set of prints), provides 
additional information about column H3. 

Sheet А11.2, Detail 9 is referenced on Sheet A2.5. De- 
tail 9 provides information regarding the wall finish and 
door frame construction at column H3. A 3” long Type 4 
metal stud wall supports the door frame at the stairway. 
Wood blocking is installed on the outside column corners, 
with corner beads installed over the gypsum wallboard. A 
tackable wallcovering is installed over the wallboard as 
noted on the detail. 

Enlarged stairway plans provide additional informa- 
tion regarding stairway dimensions and construction. See 
Figure 8-29. The landing at the top of Room 313 is 5'-4" 
deep from the door to the top step. The landing at the up- 
per turn in the stairway is 5-0" deep. The stairway leading 
up to the next floor is comprised of 12 treads with an 115 
unit run equaling a total run of 11’-0” (12 x 11" = 132” = 
11’-0”). The stairway leading down to the floor below is 
comprised of 11 treads with an 11” unit run equaling a 
total run of 10’-1” (11 x 11” = 121" = 10’-1”). The land- 
ing at the lower level turn is 5’-11” deep. The handrail, 
which extends along the stairs and landing, projects 2/-0” 
beyond the risers along the north wall and 1'-0" beyond 
the top riser along the south wall. Additional information 
regarding overall stairway construction for Room 313 is 
included on Sheet A7.2, Sections A and B (not included 
with this set of prints). 
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ENLARGED STAIR PLAN — STAIR 313 


SCALE: 1/4" = 1'-0" 


Figure 8-29. Room 313 is the stairway at the north end 
of the classroom level. Enlarged stair plans provide stair- 
way dimensions, including landings and handrails. 


As indicated on the Enlarged Stair Plan, the dimen- 
sions of Stair 322 аге 9'-1" х 23'-04" (4”-61⁄ + 4'-6V2" = 
9'-]": 57-758” + 12’-10” + 37-1134” + 738” = 23-014). See 
Figure 8-30. The north, south, east, and center wall in the 
stairway are Type 4 walls, which are constructed with 3/2” 
metal studs covered with %” gypsum wallboard on both 
sides extending full height to the structure above, with 
sound-attenuation blankets between the studs. As shown 
on Sheet A2.6, а 57-7” deep landing is provided at the top 
of this stairway. 

As noted in the specifications, the ceiling finish in 
Room 322 is suspended acoustical tile and the floor finish 
is exposed concrete. Stair treads and risers are finished 
with rubber floor covering, with nonslip rubber tile at the 
landing. The stairway door is a single wood door measuring 
3'-0" x 7’-0” and has a 1 hr fire rating. Two Type 1 windows, 
which are 3'-0" x 5’-0” vertically pivoting windows, are to 
be installed in the east wall of the stairway. 

Sheet 11.2, Section 12, is referenced on Sheet A2.5. 
Section 12 provides information regarding typical column 
treatment. "SIM" is noted on Sheet A2.5 next to the sec- 

tion reference to indicate the column treatment at stairway 
columns is similar to other exterior wall columns. 
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SCALE: 1/4" = 17-0" 


Figure 8-30. The stairway in Room 322 travels in a 
downward direction from the classroom level only. 


As indicated by a heavy dashed line around Room 322 
on Sheet A2.5, an enlarged stairway detail is provided on 
Sheet A7.1. The stairs of Room 322 extend downward from 
the classroom level only; the office/administration level 
above cannot be accessed from Room 322. The landing 
area at the top of the stair from the entry door to the top 
riser is 5”-71⁄” deep. The stair is comprised of 14 treads 
with an 11" unit run equaling a total run of 12’-10”. The 
landing at the turn in the stairway is 47-78” deep. Handrails 
project 1’-0” beyond the top riser along the south wall and 
continue around the entire perimeter of the stair at the lower 
landing. Additional information concerning construction 
of Room 322 is provided on Sheet A7.3, Details A and B 
(not included with this set of prints). 

The Framing Plan on Sheet S2.4 identifies the columns 
along the west side of Room 322 as columns K4.9 and 
К5.1. Columns K4.9 and К5.1 аге 16” square concrete 


columns that extend to an elevation of 1944’. The reinforc- 
ing steel for the columns at the classroom level consists 
of eight #7 rebar overlapping four #11 rebar extending up 
from the floor below by 3’-6”. Stirrups are fabricated from 
#4 rebar and are spaced 8” OC along the entire height of 
the classroom level. 

Detail 6 on Sheet 52.4 is also referenced on the Framing 
Plan on Sheet 52.4. The landing at the top and middle of 
the stairway floor slab is 6” thick. A #8 x 20’-0” rebar is 
to be installed in the bottom of the joist at the top stairway 
landing. A 4" x 3" x 4" x 97-47 long steel angle is to be 
installed along the edge of the landing with 1⁄2 diameter 
welded studs spaced 12" OC extending into the bottom of 
the concrete floor slab for anchorage. Perimeter beam 3B17 
forms the exterior of Room 322. Perimeter beam 3B17 is 
18" wide by 20%” deep with no camber. As indicated in 
the Beam Schedule on Sheet A2.4, the beam is reinforced 
with #6, #8, and #10 rebar. 

The dimensions of Room Stairway 327 are 9'-498" x 
21’-6%%”. A portion of the north wall and the west wall are 
noted as Type 4 walls, which are constructed with 3%” 
metal studs and covered with 58” gypsum wallboard on 
both sides extending full height to the structure above, with 
sound-attenuation blankets between the studs. The other 
portion of the north wall is a Type 8 wall, which is con- 
structed with 3/2” metal studs and 58” gypsum wallboard on 
one side the full height of the wall, and a shaft wall system 
of metal studs, 1” coreboard, and one layer of 58” gypsum 
wallboard for an increased fire rating at the elevator shaft. 
The south wall of Room 327 is a Type 7 wall, which is an 
8" thick concrete wall with 78” furring channels on both 
sides and is covered with gypsum wallboard on both sides. 
The east wall is a Type 13 wall, which is constructed of two 
rows of 3/4" metal studs spaced 16" OC with 58” gypsum 
wallboard on both sides. The total wall thickness is 10%” 
with 914" metal track cross-bracing spaced 4’-0” OC and 
fastened with drywall screws to the face of the studs. The 
center wall of the stairway is constructed with 344” metal 
studs with 58” gypsum wallboard on both sides extending 
full height to the structure above. 

As indicated in the specifications, the ceiling finish 
for Room 327 is gypsum wallboard and the floor finish is 
exposed concrete. Stair treads and risers are finished with 
rubber floor covering, with nonslip rubber tile at the land- 
ing. The set of double doors for entry into Room 327 is 
identical to the doors to be installed at Room 313 and isa 
wood 57-4” х 7'-0" double door with a 1 hr fire rating. 


Rubber tile measuring %6” х 24" х 24" are 
used to finish the stairway landing. 
rr 
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Sheet S5.1 provides information regarding column H7, 
which is located at the southwest corner of Room 327. 
Column H7 is a 16" square concrete column that extends to 
an elevation of 1962’-7”. The reinforcing steel for column 
H7 at the classroom floor level consists of four #8 rebar 
overlapping eight #11 rebar extending up from the floor 
below by 3'-9". Stirrups are fabricated from #3 rebar and 
are spaced 16" OC along the entire height of the column 
at this level. 

Sheet A11.1, Detail 11, is referenced on Sheet A2.5. 
Section 11 provides information about the finish for 
column H7 at the southwest corner of Room 327. Wood 
blocking is installed at the column corners and along the 
door frame to support gypsum wallboard. Tackable wall- 
covering is applied over the gypsum wallboard in Room 
326. A 3" metal-framed wall is built to support the door 
frame 5" from the finished wall surface. 

Sheet A11.2, Detail 1, is referenced on Sheet A2.5 at 
the northwest corner of Room 327. Detail 1 describes the 
construction of the shaft wall and Type 8 wall at grid line 
6.7/H. Type 8 walls are constructed with 3/2” metal studs 
and covered with 58” gypsum wallboard оп one side with 
17 coreboard and one layer of 5” gypsum wallboard over 
the coreboard. A shaft wall with a 2 hr fire rating is con- 
structed directly over the 12" wide concrete beam below. 
The shaft wall is constructed with 212” metal studs with 
the wall flush with the beam below. One layer of 1" core- 
board and one layer of 5” gypsum wallboard are applied 
over the coreboard and to the opposite side of the wall. 
Additional information regarding stairway construction is 
included on Sheet A7.1, which is indicated by the heavy 
dashed line shown on Sheet A2.5. 


А 2%” hose valve is joined to the ó” standpipe in Rooms 313 and 


327 for connection of a fire hose. 


| 
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Additional information concerning Room 327 is shown 
on an enlarged stair plan. See Figure 8-31. The stairway 
landing is 5’-4” deep at the entry door. The top landing in 
the stairway is 57-11” deep. The stairway leading up to the 
next floor is comprised of 11 treads with an 11^ unit run 
equaling a total run of 10’-1”. The stairway leading down 
is comprised of 12 treads with an 11" unit run equaling a 
total run of 11'-0". The landing at the lower turn is 5'-0" 
deep. The handrail projects 2'-0" beyond the risers along 
the north wall and 1’-0” beyond the top riser along the south 
wall. Additional information regarding overall stairway 
construction for Room 327 is included on Sheet A7.2, Sec- 
tions C and D (not included with this set of prints). 
Mechanical and Electrical. As indicated on Sheet E2.3, 
two Type L surface-mounted fluorescent luminaires with 
flat diffusers and four lamps provide light in Rooms 313 
and 327. The luminaires at the east ends of the stairways 
are connected to emergency circuits. Light in Room 322 is 
provided by four Type B recessed fluorescent luminaires, 
with the luminaire at the east end connected to an emer- 
gency lighting circuit. There are no electrical receptacles 
in the stairways. As indicated on Sheet E4.3, a sprinkler 
flow switch and sprinkler tamper switch are to be installed 
near the door in Rooms 313 and 327. 
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Figure 8-31. The Enlarged Stair Plan for Room 327 
provides additional stairway information and details re- 
garding the mechanical chase to the east, including infor- 
mation on a ladder to the roof with a steel grate landing. 


As indicated on Sheet M3.3, Detail 2, a 6" standpipe 
riser and 2" drain pipe for the fire protection system are to 
be installed in the corner of the upper stairway landings 
in Rooms 313 and 327. The control valve, sectional test, 
and drain are to be installed as high as possible above 
the classroom floor level. See Figure 8-32. А 2%” hose 
valve is installed 36" above the finished floor in Rooms 
313 and 327. 
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Figure 8-32. Detail 2 provides information regarding 
the control valve, sectional test, and drain to be installed ` 
in Rooms 313 and 327. 
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Per the SIRTI specifications, brass or en- 
graved laminated plastic identification tags 
must be provided and attached with chain 
to all control, drain, and test valves of the 
fire protection piping. 


Rooms 314, 315, and 316—Corridors 


The three corridors and Room 300 (Elevator Lobby) 
are connected to create a rectangular traffic flow on the 
classroom level. All classrooms (except Room 329) and 
stairways are accessible from the corridors and Room 300. 
Electrical cable trays are installed above corridor ceilings 
throughout the classroom level. 
Architectural and Structural. As indicated on Sheet A2.6, 
Rooms 314 and 316 аге 7'-434" wide and Corridor 315 is 
13'-6" wide. Type 4 walls, constructed with 3/2” metal 
studs and covered with 58” gypsum wallboard on both sides 
extending the full height to the structure above with sound- 
attenuation blankets between the studs, are specified for 
most corridor walls throughout the classroom level. Type 
6 and 7 walls, constructed of 8" thick concrete with 78" 
furring channels for gypsum wallboard, are installed along 
the corridors at the stairways and mechanical chases. 
Elevation 10 on Sheet A10.5 is referenced on Sheet 
A2.5. Elevation 10 is an interior elevation that depicts the 
east wall of Room 314 and the west wall of Room 316. The 
primary wall finish material is tackable wallcovering, with 
four areas of exposed gypsum wallboard at the columns. 
Six fire extinguisher cabinets with fire extinguishers are 
shown in the corridors, with three in Room 314 and three 
in Room 316. As shown on Elevation 10, fire extinguisher 
cabinets are to be installed with the top of the cabinets 5'-0" 
above the floor. See Figure 8-33. Elevation 11 on Sheet 
A10.5 shows cable tray soffits installed near the ceiling in 
both Rooms 314 and 316 along the classroom walls. 
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As shown on Sheet A2.6, one Type 1 and one Type 
2 windows are to be installed on the west end of Room 
315. As indicated in the specifications, Type 1 windows 
are 3’-0” x 5'-0" vertically pivoting windows and Туре 2 
windows аге 8’-0” х 5'-0" windows consisting of a 5’-0” 
square fixed pane and a 3’-0” wide operable panel that 
pivots vertically. The floor finish is alternating pattern vinyl 
composition tile, with a 1’-0” wide border tile of a different 
design. 

As shown on Sheet 52.4, type C3, C5, and C6 joists are 
to be formed below the corridor floors. The Joist Schedule 
on Sheet 82.4 provides information regarding joist size 
and reinforcing steel requirements. Several dome types 
are used to form the joists for the floors in Room 316 near 
the restrooms. A 6” concrete slab is cast at the west end 
of Corridor 315 in the offset formed by perimeter beams 
3B 10 and 3B11. Sheet 52.4, Detail 12 provides additional 
information regarding slab and beam reinforcement. 

A note to the right of the Framing Plan on Sheet S2.4 indi- 
cates that the small circles shown along Rooms 315 and 316 
represent locations for У” diameter by 6” long ferrule loop 
inserts. The 14” diameter ferrules are secured to #4 х 1’-0” long 
rebar using wire ties. Hangers are screwed into the ferrules 
to support fixtures hung from the ceiling below. 


| 


Fire extinguisher cabinets are to be fabri- 
cated from 18 gauge sheet steel. 


———— 


Figure 8-33. Fire extinguisher cabinets are to be installed with the top of the cabinets 5-0” above the floor. 
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Mechanical and Electrical. As shown on Sheet E2.3, 
illumination is provided in Room 314 by 11 Type B fluo- 
rescent luminaires, with three luminaires connected to the 
emergency lighting circuit. Two Type E2 luminaires are to 
be installed at the doors leading to Rooms 313 and 327. 
Type E2 luminaires are recessed ceiling-mounted exit lights 
with V4" thick Plexiglas®, routed lettering and arrows, and 
an 8 W lamp. Arrows by the luminaire symbols indicate the 
direction of arrow installation in the luminaires to indicate 
the emergency escape path. 

Illumination in Room 315 is provided by 12 Type B lu- 
minaires, with two luminaires connected to the emergency 
circuit, and one Type E2 exit light. IIlumination in Room 316 
is provided by 10 Type B luminaires, with three connected 
to the emergency circuit. One Type E2 exit light is to be 
installed at the intersection of Rooms 300 and 316. Power 
is provided by circuits 2 and 4 on panelboard 4X1. 

As shown on Sheet E3.3, two duplex electrical recep- 
tacles are to be installed in Room 314. In addition, a motor 
connection for the air conditioner in Room 308 is to be 
installed above the ceiling in Room 314. Three duplex elec- 
trical receptacles and a junction box for the water cooler on 
the north wall are to be installed in Room 315. Transformer 
TC3 is also installed above the ceiling in Room 315. Three 

_ duplex electrical receptacles аге to be installed in Room 
316, with transformer ТСІ to be installed above the ceil- 
ing at the south end of the corridor. Two of the receptacles 
are connected to circuits 4 and 10 on panelboard 2D, and 
one receptacle is connected to circuits 23, 25, 27, and 29 
on panelboard 2D. 

As indicated on Sheet E4.3, two audio and visual fire 
alarm signals and two manual fire alarm stations are to be 
installed in Room 314. See Figure 8-34. A thermostat is 
located near the middle of the corridor on the west wall 
and connected to terminal unit 428. A solid-bottom cable 
tray is to be installed above the ceiling along the west wall 
of Room 314. Sheet Е5.2, Detail 3 (not included with this 
set of prints) provides information regarding the cable tray 
connections on the east wall of Room 314. 

One audio and visual fire alarm signal is to be installed 
on the south wall of Room 315. A thermostat is to be in- 
stalled near the middle of the corridor on the north wall 
and connected to terminal unit 422. Two key-activated 
door control units are installed above the ceiling at each 
end of Room 315. 

Two audio and visual fire alarm signals are to be in- 
stalled on the west wall and one manual fire alarm station 
is to be installed on the east wall of Room 316. A solid- 
bottom cable tray is installed above the ceiling along the 
entire east wall of Room 316 with the top of the tray 9'-0" 
above the floor. Sheet E5.2, Detail 3 (not included with this 
set of prints), provides information regarding the cable tray 
connections on the west wall of Room 316. 


Figure 8-34. Audio and visual fire alarm signals are to 
be installed in the corridors. 


As indicated on Sheet M2.3, various water supply pipes 
are installed above the ceiling in Room 314, including a 
У” cold water supply pipe at the south end of the corridor 
and a 1" cold water supply pipe near Room 313 extending 
north toward Room 315. One 2" vent pipe starts near the 
entrance to Room 308 and continues north, and another 
2" vent pipe is installed at the south end of the corridor. 
As shown on Sheet М5.3, hot water supply and hot water 
return piping for the hydronic heating system is to be 
installed above the ceiling in Rooms 314, 315, and 316. 
Positions of the terminal units are also indicated on Sheet 
М5.3. As indicated by Note 9 on Sheet M4.3 and shown 
on Sheet М5.3, refrigerant lines and the suction and liquid 
pump for the air conditioner for Room 308 are also to be 
installed above Room 314. 

As shown on Sheet M2.3 and Sheet A10.5, Detail 21, 
a drinking fountain is to be installed on the north wall of 
Room 315, with a remote chiller installed above the ceiling. 
A 2x 2x 1% tee on the 2" cold water supply pipe provides а 
connection for a 172" supply pipe in Room 315 for drinking 
fountain P-5. Two 3" overflow drain lines and one 3” roof 
drain line are to be installed above the ceiling in Room 315, 
with additional drain lines from other overflow and roof 
drains extending toward the mechanical chase, including 
two 6" drain pipes at the east end of the corridor. 

As shown on Sheet M3.3, wet pipe fire protection piping 
is to be installed at the north and south end of Room 314. Wet 
pipe and preaction piping is to be installed in Room 315. 


Preaction fire protection piping is also to be installed along 
the west side of Room 316, terminating at the rooms at the 
south end of the classroom level. 

As indicated on Sheet М4.3, heat is provided to Room 
314 by terminal unit #28, which has a 300 cfm maximum 
and 120 cfm minimum rating. An 8” diameter blower duct 
extends from a 36” x 16” supply duct to the terminal unit. 
As indicated on Sheet М5.3, the hot water supply and hot 
water return pipes are 24" in diameter. A 14" x 12" supply 
air trunk extends from the terminal unit to two 7" diameter 
supply air branches and two 24" long diffusers, each with a 
150 cfm capacity. A 22” square return air grille is installed 
near the north end of Room 314 near the door leading into 
Room 311. | 

As indicated on Sheet M4.3, heat is provided to Rooms 
315 and 316 by terminal unit #22. An 8” diameter blower 
duct extends from a 19” x 16” oval supply duct to the termi- 
nal unit. As indicated on Sheet M5.3, the hot water supply and 
hot water return pipes are 34” diameter. A 14” x 12” supply 
air trunk extends from the terminal unit and branches to a 
7” supply air duct and a 48” long diffuser with a 130 cfm 
capacity. A transition is made from the 14” x 12” branch 
to a 12” x 10” supply duct and branching to another 7” 
supply duct with a 48” long diffuser. Another transition 
is made from the 12” x 10” duct to a 9” x 9” supply duct 
and branching to two 7” diameter supply ducts and two 48” 
long diffusers. Return air is routed through two 22” square 
grilles and two 22” x 6” ducts located in Rooms 314 and 
316. A thermostat to be installed in Room 315 controls the 
temperature in Rooms 315 and 316. 


Room 317—Computer Instruction Lab 


Room 317 (Computer Instruction Lab) is designed as a 
traditional classroom, and also has an abundance of elec- 
trical receptacles around the perimeter of the room and at 
prewired workstations to be installed across the width of 
the room. The additional receptacles provide students with 
an adequate number of receptacles for computers to be 
used in the classroom. An electrical subpanel is installed 
in Room 317 to ensure sufficient electrical service for 
computer equipment. 

Architectural and Structural. As shown on Sheet A2.6, the 
dimensions of this irregularly shaped room are 3 17-6” along 
the east wall, 37-494" along the south wall, 467-10 ¥4” along 
the angled west wall (including a portion of the exterior 
wall that projects into Room 315), and 20-1012” along the 
angled north wall . A 3-0” х 4'-1034" offset is provided for 
the west egress door. А 3/-0” deep offset is also provided 
for the east egress door. The north and west walls are 
exterior walls finished with brick veneer. The south wall 
of Room 317 is a Type 4 wall, which is constructed with 
3147 metal studs and covered with 98” gypsum wallboard 
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on both sides extending full height to the structure above 
with sound-attenuation blankets between the studs. The 
east wall is a demountable partition with a door installed 
3’-3” from the exterior wall. 


Sheet А11.2, Detail 11, which is referenced on Sheet 
A2.5, provides information regarding metal, wood, and 
masonry construction at column H2. The angle of the 
grid lines on the detail indicates that the column is to be 
constructed at an angle to the grid lines. 

Sheet A6.2, Section A, also referenced on Sheet A2.5, 
provides information regarding the west wall of Room 
317. See Figure 8-35. The exterior wall is framed with 
metal studs and finished with brick veneer. The studs are 
covered on the exterior side with V?" gypsum sheathing 
and 15# building paper. The space between the studs is 
insulated with R-19 rated fiberglass insulation. Windows 
have anodized aluminum frames. The upper portion of the 
west wall has a 3’-0” high parapet concealing a precast 
concrete planter. A steel pipe support is to be installed at 
the parapet to provide additional structural support. The 
pipe support is constructed with 252” diameter steel pipe 
spaced 4’-0” OC along the length of the parapet. 
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Figure 8-35. The roof above the classroom level is wa- 
terproofed with an elastomeric roof membrane and cov- 
ered with concrete pavers. The precast concrete planter is 
an alternate bid item. 
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Interior elevations 12, 13, 14, and 15, shown on Sheet 
A10.5, are referenced on Sheet A2.5. As shown on Elevation 
12, a 4'-0" x 6'-0" tackboard and 4'-0" х 10'-0" tackboard 
are to be installed 3'-0" above the floor on the demountable 
partition. A door is to be installed in the partition at the north 
end of the room. As shown on Elevation 13, a 4'-0" x 12’-0” 
liquid marker board is to be installed 3'-0" above the floor 
and centered on the wall between the doors. A projection 
screen and luminaire are to be installed above the marker 
board in an 18" deep gypsum wallboard soffit. 

Sheet А5.1, Section ВВ is referenced on Sheet A2.5. 
Section BB shows a cutting plane extending through the 
building in a north-south direction, starting at the north 
wall of Room 317 and continuing through the south wall 
of Room 326. The Computer Instruction Lab (Room 317) 
is shown to the right side on the classroom level. Moving 
in an eastward (right to left) direction are the corridor 
(315), the stairway (313), televised seminar rooms (311 and 
310), the control room with the raised access floor (308), 
the studio classroom with the ramp at the west side of the 
room (305), the Elevator Lobby (300), the mechanical 
chase, and the microcomputer classroom (326) at the far 
east wall. Numbered column grid lines are shown across the 
top of the building for proper orientation with other draw- 
ings in the set of prints. The building section also shows 
the structural members of the building, including concrete 
footings supporting concrete columns and a two-way joist 
system at each level. See Figure 8-36. 


Figure 8-36. Concrete footings support the walls and 
columns of the SIRTI building. 


The ceiling construction for the classroom level is 
shown on Sheet A5.1, Sections AA and BB. Inverted 
T-shaped joists are shown on both sections, indicating a 
two-way joist system. As shown on Section BB, the office/ 
administration level is constructed above only a portion 


of the classroom level. The office/administration level 
continues northward to grid line 5 only. The remainder of 
the classroom level roof is a flat roof that is finished with 
concrete pavers. A cast-in-place concrete trellis may be 
installed over this area as alternate building work. Note that 
the classroom level has a suspended ceiling throughout all 
occupied areas. Elevations for all levels of the building are 
shown at the left (east) side of Section BB. 

As indicated in the specifications, the floor is finished 
with conductive vinyl composition tile (CVCT) with a rub- 
ber cove base. Three doors are to be installed in Room 317. 
Doors 315A and 315B are identical wood doors measuring 
37-07 х 7’-0” with key-activated access systems. The door 
control units (DCU) are installed above the ceiling at each 
end of Room 315. Door 317 is also а 3’-0” x 7-0” wood 
door, but is not part of the key-activated access system. 

As shown on Sheet A2.5, two Type 2 windows and one 
Type 1 window are to be installed in the exterior walls of 
Room 317. Type 2 windows are 8’-0” x 5’-0” windows 
consisting of a 57-0” square fixed light and a 3’-0” wide 
operable panel that pivots vertically. The Type 1 window 
is a 3’-0” х 5-0” vertically pivoting window. 

As shown on the West Elevation on Sheet A4.2, the 
guardrail along the planter over Room 317 is installed at a 
minimum height of 3’-6” above the roof deck level. A con- 
trol joint is installed in the brick veneer at column H2. 

As indicated on Sheet 52.4, columns H1.2, H2, 11.5, and 
J2 are located around the perimeter of Room 317. Columns 
H1.2, H2, and J1.5 are identical in size and reinforcing 
steel requirements, and extend to an elevation of 1944”, The 
16” square columns are reinforced at the classroom level 
with eight #7 rebar overlapping four #11 rebar extending 
up from the floor below by 3'-6". Stirrups are fabricated 
from #4 rebar and are spaced 8” OC along the height of the 
classroom level. Column J2 terminates at the same eleva- 
tion as the other columns, but the column is reinforced at 
the classroom level with four #8 rebar that overlap eight #11 
rebar extending up from the floor below by 3’-9”. Column 
J2 stirrups are fabricated from #3 rebar and are spaced 16" 
OC along the height of the classroom level. 

Type C5, M1, and M4 joists are identified on the fram- 
ing plan on Sheet S2.4. Dimensions and reinforcing steel 
requirements of the joists are shown on the Joist Schedule 
on Sheet S2.4. As shown on Sheet S2.3A, Detail 18, most 
of the joists in the area are formed with typical domes 
measuring 16" high by 52" square. Type 3 domes are 
used to form the joists along the outer edge of Room 317. 
Perimeter beams 3B1, 3B6, and 3B7 are specified on the 
Framing Plan and detailed in the Beam Schedule on Sheet 
S2.4. These perimeter beams are 18" wide and 2014" deep. 
Beam 3В1 is reinforced with two #6 x 18’-0” long rebar 
and two #6 x 20'-0" long rebar at the bottom, with four #5 
rebar at the top hooked at the northwest end. Beam 3B6 


is reinforced with two #8 x 24’-6” long rebar and two 
#6 х 28'-9" long rebar at the bottom, and four #5 rebar 
at the top with hooked ends. Beam 3B7 is reinforced with 
two #6 х 35’-3” long rebar and two #8 x 24’-6” long rebar 
at the bottom, and two #8 x 33’-3” long rebar and four #10 x 
20’-0” long rebar at the top. 
Mechanical and Electrical. In addition to the natural light 
provided through the windows in Room 317, illumination is 
provided by Type D, D1, D2, K, and Y luminaires. See Sheet 
E2.3. Type D, D1, and D2 luminaires are suspended indirect 
fluorescent luminaires, each 358” high by 24” long, and sus- 
pended from the ceiling by aircraft cable. See Figure 8-37. 
Type D luminaires are 24’ long, Type D1 luminaires are 20’ 
long, and Type D2 luminaires are 8’ long. Type K luminaires 
are recessed incandescent luminaires, which are controlled 
by a dimmer switch. A Type Y fluorescent luminaire is re- 
cessed in the soffit above the liquid marker board. Power is 
provided from circuits 4 and 6 on panelboard 4B. 


Figure 8-37. Aircraft cable is used to suspend indirect 
fluorescent luminaires in the building. 


As shown on Sheet E3.3, panelboard 2C is to be in- 
stalled in the southwest corner of Room 317 due to the 
electrical requirements of the room. The 27 duplex electri- 
cal receptacles and five data/power poles at the west end 
of the prewired workbenches in Room 317 are connected 
to panelboard 2C. 

As indicated on Sheet E4.3, a clock outlet and mini- 
horn are to be installed on the south wall of Room 317. 
A thermostat and telecommunications outlet are located 
midway across the width of the east wall. An open-trough 
horizontal cable tray is to be installed above the ceiling in 
Room 317 with the top of the tray 8-0” above the floor. А 
60° bend is installed in the cable tray toward the west side 
of the room. Sheet E5.2, Detail 2 (not included with this 
set of prints), provides information regarding the typical 
power pole connections. 
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As shown on Sheet М2.3, two 3” roof drains and drain 
lines and one 3” overflow drain and drain line are to be 
installed in the roof above Room 317 to provide drainage 
for the flat roof. As indicated with a heavy dashed line on 
Sheet M3.3, a preaction fire protection system is to provide 
fire protection in Room 317. The preaction main extends 
across the room in a north-south direction. 

As indicated on Sheet M4.3, heat is provided to Room 
317 by terminal unit #21, located above the ceiling in Room 
315. А9” diameter blower duct extends from a 14” diameter 
supply to the terminal unit. As shown on Sheet М5.3, hot 
water supply and hot water return pipes are 94” in diameter. 
A 16" x 15" supply air trunk extends from the terminal unit 
to a 90? bend in the ductwork where the duct transitions 
to a 14" x 13" supply duct. Five 48" long diffusers with a 
150 cfm capacity, each connected to 7" diameter supply 
air branches, provide air to the room. Return air is routed 
through a 22" square grille and 22" x 8" return duct and 
into a 22" x 12" return duct above the ceiling in Room 315. 
The thermostat installed midway across the width of the 
east wall controls the temperature in Room 317. 


Rooms 318 and 319 — Classroom/Exhibit 
Rooms 


Rooms 318 and 319 are multipurpose areas separated by 
an operable wall and can be used for classroom space or 
student or faculty exhibits. Track lighting is to be installed 
around the perimeter of the combined space to provide 
flexibility when lighting the exhibit space. 
Architectural and Structural. As indicated on Sheet 
A2.6, Rooms 318 and 319 are irregularly shaped rooms 
consisting of two primary walls, a common wall, and a 
wall with an egress door. For Room 318, the exterior wall 
at the north end is 33'- 74" long, the wall adjoining Room 
317 is 30’-6” long, and the short wall on the south side of 
Room 318 is 2’-6” long. For Room 319, the exterior wall 
at the east side of the room is 30/-0” long, the south wall 
is 23’-254” long, and the east wall with the egress door is 
13’-6” long with а 5”-43⁄ x 3'-0" door offset. 


Galvanized steel or aluminum HVAC distribution ductwork com- 


prises the majority of the ductwork for the SIRTI building. 
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Sheet A2.5 references Elevations 9, 14, and 15 on Sheet 
A10.5. Elevations 14 and 15 are related to Room 318. 
Elevation 14 shows that the common wall is an operable 
wall consisting of nine equal-width panels. As indicated 
on Sheet A2.5, the panels stack along the interior walls 
between Rooms 318 and 319. The egress door for Room 
318 is also shown on the detail. Elevation 15 represents the 
west demountable partition of Room 318, which includes 
two 4’-0” x 6'-0" chalkboards and a 4’-0” x 4'-0" tack- 
boards installed 3'-0" above the floor. As noted on Sheet 
A2.5, a projection screen is to be installed above one of 
the chalkboards. Elevation 9 represents the south wall of 
Room 319, including six 2'-0" x 4'-0" chalkboards with a 
projection screen above and a 3'-0" x 4'-0" tackboard to 
be installed 3'-0" above the floor. 

The north and east walls of Rooms 318 and 319 are 
exterior walls with two Type 1 and two Type 2 windows as 
indicated on Sheet A2.5. Type 1 windows are 3'-0" x 5'-0" 
vertically pivoting windows and Type 2 windows are 8’-0” x 
5’-0” windows consisting of a 5'-0" square fixed light and a 
3'-0" wide operable panel that pivots vertically. Column K2 
at the northeast corner of the building is finished in a man- 
ner similar to Detail 4 on Sheet A2.5. Special brick shapes 

. C and D are used at the corners. See Figure 8-38. 


Figure 8-38. Special brick shapes are used to form the 
corners of the building that are not 90? to one another. 


As indicated in the specifications, the floor finish is 
direct glue-down carpet with a rubber cove base. Doors 
315C and 315D are 3'-0" x 7'-0" wood doors with a 20 
min fire rating. Door 317 is also a 3’-0” x 7'-0" wood door, 
but it is not fire rated. 

Column K2 is referenced on the Framing Plan on Sheet 
52.4. As shown on Sheet S5.1, Column Schedule, column 
K2 is a 16" square column that is reinforced with eight 47 
rebar that overlap the #11 rebar extending up from the floor 
below by 3'-6". Stirrups are fabricated from #4 rebar and 
are spaced 8" OC at the classroom level. 


Type C5, C6, C7, М1, and М4 joists are indicated on 
the Framing Plan on Sheet S2.4. AII joists are 8" wide 
by 20%” deep with various rebar configurations. Typical 
domes are used to form the majority of the joists, with 
type 3 domes used to form the joists along the exterior 
edge of the slab. 

Perimeter beams 3B2 and 3B3 are indicated on Sheet 

42.4. Beam 3B2 is formed with ¥4” camber and beam 3B3 
is formed with 98” camber. 
Mechanical and Electrical. In addition to the natural light 
provided through the windows, illumination in Rooms 318 
and 319 is provided by fluorescent luminaires and track 
lighting. Ten Type A fluorescent luminaires, one Type Y 
fluorescent luminaire, and Type 5 and 51 track lights аге 
indicated on Sheet E2.3 for Room 318. Ten Type A lumi- 
naires and Type S track lights on the east, west, and south 
walls are controlled by switches on the west wall. The Type 
A luminaires installed throughout Rooms 318 and 319 are 
dual switched, with one switch controlling the inside lamps 
and the other switch controlling the outboard lamps in each 
luminaire. Type A luminaires are connected to circuits 8 
and 10 on panelboard 4B. Track lights in Room 318 are 
connected to circuits 22 and 24 on panelboard 2B. Track 
lights in Room 319 are connected to circuits 18 and 20 on 
panelboard 2B. 

As indicated in the Lighting Fixture Schedule, Type S 
track lights are 4’ long surface-mounted track lights with 
two lighting heads. See Figure 8-39. Type SI track lights 
are 8’ long surface-mounted track lights with three light- 
ing heads. The track lights to be installed along the north 
and west walls in Room 318 are connected to circuits 22 
and 24 on panelboard 2B. Sheet E2.3, Detail 2 shows the 
track lighting control switch arrangement in Room 318. 
The track lights installed in Room 319 are connected to 
circuits 18 and 20 on panelboard 2B. Sheet E2.3, Detail 
1, shows the track lighting control switch arrangement in 
Room 319. 

As shown on Sheet E3.3, each room includes seven 
duplex electrical receptacles, including one isolated-ground 
receptacle, and one junction box to provide a connection for 
the projection screen. The duplex receptacles are connected 
to various circuits on panelboard 2D. Circuit numbers are 
shown near several receptacles to note their circuit assign- 
ments. For example, the isolated-ground receptacle along 
the south wall of Room 319 is connected to circuit 23. 


Per the SIRTI specifications, а 50°F air tem- 


perature must be maintained during, and 
48 hr after, completion of masonry work. 


й 


As indicated on Sheet EA.3, a clock outlet and mini-horn 
are to be installed on the south wall of Room 318, with a 
thermostat and telecommunications outlet installed in the 
middle of the west wall. An open-trough horizontal cable 
tray is to be installed above the ceiling in Room 318, with 
a 90° horizontal bend and a transition to a solid-bottom 
cable tray near Room 319. A clock outlet and mini-horn 
are to be installed on the west wall of Room 319, along 
with a thermostat near the door and a telecommunications 
outlet along the south wall. 

As indicated on Sheet M2.3, two 3” roof drain lines and 
roof drains and two 3” overflow drain lines and roof drains 
are to be installed in the roof above Rooms 318 and 319. 
As shown on Sheet M3.3, a wet pipe fire protection system 
is to be installed in Room 318. 

As indicated on Sheet M4.3, heat is provided to Rooms 
318 and 319 by terminal units #20 and #19, respectively. 
For Room 318, an 8” diameter blower duct extends from 
a 14” diameter supply duct to terminal unit #20. A 14” x 
12” supply air trunk extends from the terminal unit and 
transitions to a 12” x 10” duct. Four 48” long diffusers 
with a 130 cfm capacity, each connected to 7” diameter 
supply air branches, provide air to the room. For Room 
319, an 8” blower duct extends from a 14” diameter sup- 
ply duct to terminal unit #19. A 14” x 12” supply air trunk 
extends from the terminal unit to two 7” diameter supply 
air branches and 48” long diffusers. A 9” supply air duct 
also branches from the 14” x 12” supply air trunk, and 
provides air to the room through two 7” diameter ducts 
and two 48” long diffusers, each with a 140 cfm capacity. 
Return air is routed through a 22” x 12” duct in Room 318 
and a 22” x 10” duct in Room 319, each terminating in a 
22” square grille. A thermostat is located on the west wall 
of Room 318 to control the temperature in the rooms. As 
indicated on Sheet М5.3, hot water supply and hot water 
return pipes are 94” diameter. 


ТҮРЕ 51 
TRACK LIGHT 


Figure 8-39. Track lights allow for flexible placement of fixtures and a variety of lighting configurations. 
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Room 320--ТУ Seminar 


Room 320 is equipped and configured similarly to Room 
312 to provide for presentation of distance learning ses- 
sions. Video cameras focused on the instructor area allow 
for the projection of instructional sessions to remote 
sites. 

Architectural and Structural. As indicated on Sheet A2.6, 
the dimensions of Room 320 аге 25'-0" x 23-29%”, The 
north and south walls are Type 5 walls, which are demount- 
able partitions. As represented on Sheet A10.5, Elevation 
16, the north demountable partition consists of nine 2’-0” 
wide panels with a smaller panel at each end of the wall. 
The south demountable partition consists of ten 2’-0” wide 
panels with a smaller panel at each end of the wall as shown 
on Elevation 17. The west wall is a Type 4 wall, which is 
constructed with 322” metal studs and covered with 98” 
gypsum wallboard on both sides extending full height to 
the structure above with sound-attenuation blankets between 
the studs. As shown on Sheet A10.5, Elevation 18, a 4'-0" х 
12’-0” chalkboard is to be installed 3’-0” above the floor 
along the west wall, with a projection screen above recessed 
in an 18” deep gypsum wallboard soffit. 

Sheet A2.5 references Detail 12 on Sheet A11.2. Detail 
12 provides information regarding the finish of column 
K3, which is located at the northeast corner of Room 320. 
Solid wood blocking is to be installed along the interior 
column corners and also at the point where the demount- 
able partition impacts the column. 

As indicated in the specifications, the floor finish is 
direct glue-down carpet with a rubber cove base. Door 
320, which is а 37-07 х 7-0” wood fire-rated door, is to 
be installed along the west wall of the room. One Type 2 
window, which is a 8’-0” x 5’-0” window consisting of a 
57-07 square fixed light and a 3’-0” wide operable panel that 
pivots vertically, is to be installed in the east wall. 
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The Framing Plan on Sheet S2.4 identifies column K3 
at the northeast corner of Room 320. Column K3 is a 16” 
square concrete column with a top elevation of 1944’. The 
reinforcement requirements of Column K3 are identical to 
column K2, which is in the northeast corner of Room 319. 
As indicated on the Framing Plan, type C5, C7, M1, and M4 
joists are to be formed beneath the floor for Room 320. All 
joists are 8” wide by 20%” deep with varying reinforcing 
steel requirements as shown in the Joist Schedule on Sheet 
52.4. Typical domes measuring 16" high by 52" square are 
used to form the floor joists. Perimeter beam 3B4 is similar 
in size and reinforcing steel requirements as beam 3B7 
installed along the exterior wall of Room 317. 
Mechanical and Electrical. In addition to the light pro- 
vided through the windows in Room 320, illumination 
is provided in Room 320 with nine Type A fluorescent 
luminaires and four Type K incandescent luminaires. As 
shown on Sheet E2.3, switch legs “a” and “c” control the 
center lamp of the Type A luminaires, while switch leg “b” 
controls the outboard lamps. A dimmer switch controls 
the power to the Type K incandescent luminaires. Type A 
luminaires are connected to circuits 8 and 10 on panelboard 
4B. Type K luminaires are connected to circuits 10 and 12 
on panelboard 2B. 

As shown on Sheet E3.3, a recessed fluorescent lumi- 
naire is to be installed in the soffit above the chalkboard 
in Room 320. Three duplex electrical receptacles and 
four double duplex electrical receptacles, including two 
isolated-ground receptacles, are to be installed in Room 
320. The receptacles are connected to circuits on panel- 
board 2D as noted on Sheet E3.3. A symbol indicating a 
down-pointing camera to be furnished and installed by 
the owner in a well in the ceiling is shown on Sheet A2.5. 
Two ceiling-mounted video cameras are to be furnished and 
installed by the owner along the east side of the room. 


Type A luminaires are 2' x 4' fluorescent luminaires with 3" deep, 
18 cell parabolic louvers. 


As indicated on Sheet E4.3, a clock outlet, mini-horn, 
and thermostat are to be installed on the west wall of Room 
320, Telecommunications outlets are to be installed on the 
north and south walls. An open-trough horizontal cable tray 
is to be installed above the ceiling in this area, with Sheet 
E5.2, Detail 4, providing information regarding the tray 
at the west wall of the room. The cable tray is to extend 
vertically downward on the east wall from the overhead 
tray to 12" above the finished floor. 

As indicated on Sheet M2.3, one 3" roof drain line and 
roof drain and one 3" overflow drain line and roof drain 
are to be installed in the roof above Room 320. The drain 
lines extend south to connect to a 4" drain pipe. 

As shown on Sheet M4.3, heat is provided to Room 320 
by terminal unit 418. A 10" diameter blower duct extends 
from a 14" diameter supply duct to the terminal unit. As 
indicated on Sheet M5.3, hot water supply and hot water 
return pipes are 34" in diameter. А 16" x 15" supply air 
trunk extends from the terminal unit and transitions to a 
14" x 12" and 12" x 10" supply air duct connected to six 
48" air diffusers with a 140 cfm capacity, each fed by 8" 
diameter air supply branches. Return air is routed through a 
22" square grille and 22" x 8" duct terminating in a 22" x 18" 
return air duct. A thermostat used to control the temperature 
in Room 320 is to be installed near the door. 


Conduit extending between HVAC units and 
thermostats is 3” in diameter. 


Rooms 321 апа 323- Project Labs 


Specialized electrical equipment is installed in Rooms 
321 and 323 to provide students with a hands-on learning 
environment. Special electrical requirements are indicated 
on the prints and in the specifications that address the power 
needs of the equipment. 

Architectural and Structural. The dimensions of Rooms 
321 and 323 аге 30'-0" x 23”-258”, The north wall of Room 
321 is a demountable partition, while the other interior 
walls in Rooms 321 and 323 are Type 4 walls. Type 4 walls 
are constructed with 3/2” metal studs and covered with 
98" gypsum wallboard on both sides extending full height 
to the structure above with sound-attenuation blankets 
between the studs. 

Sheet A11.2, Detail 11, is referenced on Sheet A2.5. 
Detail 11 provides information regarding the finish at col- 
umns K4 and K6, which is similar to that of column H2 in 
Room 317. Since the wall is parallel to the grid lines, the 
lines marked as "GRID" on the print are used as a reference. 
Brick veneer is shown on both sides of the column. 
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Sheet A6.1, Section D, provides information regarding 
the construction of the east wall, Two-inch thick phenolic 
rigid insulation board is installed at the elevation of the 
two-way joist system around the perimeter of the build- 
ing to minimize heat loss through the concrete floor. The 
insulation board must lap 6” above and below the floor slab 
at each level. Information is also provided regarding the 
precast concrete planter and concrete paver structure above 
the classroom level on the east side of the building. The 
planter is placed on a layer of elastomeric roofing material 
and R-38 tapered rigid roof insulation. A roof drain and 
roof drain line are installed beneath the concrete pavers. 
Steel pipe guardrail is installed on both sides of the planter. 
The parapet extends 3’-6” above the office/administration 
level elevation of 1944.00’. Sheet А11.3, Details 5, 7, 
8, and 10 (not included with this set of prints), provide 
information regarding forming of the concrete floor slab 
and roof drain, and masonry windowsills and headers at 
window openings. 

Elevations 17 and 19 on Sheet A10.5 are referenced 
on Sheet A2.5. As shown on Elevation 17, the north wall 
of Room 321 is a demountable partition consisting of ten 
2'-0" panels and two equal-width filler panels at the ends. 
As noted on the detail, the south wall of Room 323 is a 
Type 4 wall constructed with 312" metal studs and covered 
with 58” gypsum wallboard on both sides to the structure 
above, with sound-attenuation blankets between the studs. 
As shown in Elevation 19, a 4'-0" x 6-0” liquid marker 
board is to be installed 3'-0" above the floor on the west 
wall of Rooms 321 and 323. Two wardrobe units are to be 
installed along the west wall near the stairway. Four coat 
hooks are to be installed on the doors of each room. 

As noted in the specifications, the floor finish for 
Rooms 321 and 323 is sheet vinyl with a rubber cove 
base. One 3'-0" x 7'-0" wood door is to be installed in 
each room as part of the key-activated access system. 
As indicated on Sheet A2.5, one Type 1 and one Type 2 
window are to be installed in each room. Type 1 windows 
are 3-0” x 5'-0" vertically pivoting windows and Туре 2 
windows are 8-0” х 5’-0” windows consisting of a 5'-0" 
square fixed light and a 3'-0" wide operable panel that 
pivots vertically. 

As indicated on Sheet S2.4, columns K4 and K6 are to 
be formed along the exterior walls of Rooms 321 and 323. 
Columns K4 and K6 are 16" square columns constructed to 
an elevation of 1944’ in the same manner as column H2 in 
Room 317. Sheet S2.4 also identifies type C5, C7, M1, and 
MQ joists in both rooms. Typical domes are used to form the 
joists. Perimeter beams 3B16 and 3B18 are to be installed 
along the exterior edges of Rooms 321 and 323, respectively. 
As indicated on the Beam Schedule on Sheet 52.4, additional 
reinforcing steel is installed at the north end perimeter beam 
3B16, including two #8 rebar and four #10 rebar. 


Mechanical and Electrical. In addition to the natural light 
provided through the windows, illumination is provided 
in Room 321 by 12 Type A luminaires and four Type K 
luminaires. The arrangement of the luminaires in Room 323 
is a mirror image of the luminaire arrangement in Room 
321. For Type A fluorescent luminaires, switch legs “a” 
and “c” are connected to the center lamp of the luminaire 
while switch leg “b” is connected to the outboard lamps. 
The Type K incandescent luminaires are connected to 
dimmer switches. The luminaires are connected to circuits 
10 and 12 on panelboard 2B, and circuits 8 and 10 on 
panelboard 4B. 

As shown on Sheet E3.3, eight duplex electrical re- 
ceptacles are to be installed in each room, including one 
insulated-ground receptacle. A 10’ section of surface- 
mounted raceway is to be installed on the east wall of each 
room, including two gang device plates with blank covers 
for future outlets. A 34" conduit-only installation is made 
from each of the raceways for future use. Additional 10’ 
raceways with receptacles 12” OC are installed in each 
room on the walls backing Room 322. The receptacles and 
raceways are connected to various circuits on panelboards 
L8 and L9. A 30 A, 3-phase enclosed thermal-magnetic 
circuit breaker is surface-mounted on the west wall of 
each room. Thermal-magnetic circuit breakers utilize both 
the thermal and magnetic effects associated with current 
flow to sense and operate the circuit breaker. Generally, 
the thermal element is used for overload protection while 
the magnetic element provides faster response to ground 
faults and short circuits. 

A 4” square junction box with a blank cover is to be 
provided 12” above the finished floor. An 800 VA uninter- 
ruptible power supply is to be installed along the west wall 
of each room. An uninterruptible power supply (UPS) is an 
electrical power system that provides continuous current 
to designated circuits in the event of a power outage. The 
UPS in Room 321 is connected to circuits 1, 3, and 5 on 
panelboard 4B, and the UPS in Room 323 is connected to 
circuits 13, 15, and 17 on panelboard 4B. 


Type 1 and 2 windows are specified for use on the classroom level. 


As shown on Sheet E4.3, aclock outlet, mini-horn, and 
thermostat are to be installed on the west wall in each room. 
Two telecommunications outlets are to be installed on the 
north and south walls of Room 321. On Sheet E5.1, Details 
3 and 4 (not included with this set of prints) provide typi- 
cal wiring information for the telecommunications outlets. 
Room 323 has two telecommunications outlets on the north 
and west walls. A door control unit for key-activated access 
is located above the ceiling in each room. 

As shown on Sheet M2.3, two 3” roof drain lines and 
roof drains, and two 3” overflow drain lines and roof drains 
are to be installed in the roof above Rooms 321 and 323. 
Sheet A6.1, Section D, shows the roof drain and. drain 
line installed in the roof above Room 323 that drains the 
exposed concrete paver area. 

As indicated on Sheet M3.3, a wet pipe fire protection 
system is to be installed above the finished ceiling in Rooms 
321 and 323. The fire main extends from west to east. 

As shown on Sheet M4.3, heat is provided to Rooms 
321 and 323 by terminal units #17 and #16, respectively. A 
12” diameter blower duct extends from the supply air duct 
to the terminal units. A 16” x 15” supply air trunk extends 
from each of the terminal units and branches to 14” x 12” 
supply air ducts. Eight 7” diameter ducts extend from 
the supply ducts to eight 48" long diffusers, each with 
a 140 cfm capacity. Return air in Room 321 is routed 
through a 22" square grille and 22" x 10" duct and a 
22" x 18" duct. Return air in Room 323 is routed through 
a 22" square grille and 22" x 10" duct and into a 45" x 14" 
duct. As indicated on Sheet M5.3, hot water supply and hot 
water return pipes for terminal units #17 and #18 are %4” 
in diameter. A thermostat is to be installed near the door 
leading into each room. 
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Room 324 — Men's Toilet 


Room 324 is a men's restroom on the classroom level that 
is entered through a small vestibule at the south end of 
Room 316. Most of the water supply piping for this rest- 
room and Room 325 (Women's Toilet) is installed above 
the ceiling of the men's restroom. 

Architectural and Structural. As shown on Sheet A2.6, 
the dimensions of Room 324 аге 22-75” x 10'-74" at 
the widest point and narrowing to 97-358” at the east end 
of the room. Two Type 1 walls are constructed along 
the south wall to support the lavatory. Type 1 walls are 
constructed with 3%” metal studs and covered with 58” 
gypsum wallboard on both sides to 6" above the ceiling 
line. The walls project 2/-3%” (4'-6" — 2”-21⁄” = 27-3”) 
from the south wall. One Type 1 wall is to be constructed 
12/-4" from the west exterior wall and the other wall is 
located 5'-2V2" from the first wall. 

The north and west walls of Room 324 are Type 4 walls, 
which are constructed with 3/2” metal studs and covered 
with 58” gypsum wallboard on both sides extending full 
height to the structure above, with sound-attenuation blan- 
kets between the studs. A portion of the south wall is a Type 9 
wall, which is constructed with 32” metal studs and covered 
with 98” gypsum wallboard with sound-attenuation blankets 
between the studs on one side only. The other portion of 
the south wall is a Type 4 wall, which is constructed with 
3%” metal studs and covered with 58” gypsum wallboard 
on both sides extending full height to the structure above, 
with sound-attenuation blankets between the studs. 

As noted in the specifications, the floor finish for Room 
324 is ceramic mosaic tile (CMT) with a CMT base. The 
enlarged floor plan on Sheet A9.1 (not included with this 
set of prints), indicated by the dashed line around the area 
on Sheet A2.5, provides additional information about the 
floor finish and position of the restroom fixtures. As indi- 
cated in the specifications, Door 324 is а 3'-0" x 7'-0" wood 
door with a 20 min fire rating, and the Type 1 window 
is a 37-07 x 5'-0" vertically pivoting window. 

As indicated on Sheet 52.4, floor construction includes 
type C7, M1, and M3 joists, which are formed with typi- 
cal domes measuring 16" high by 52" square. A symbol 
and notation on Sheet S2.4 indicates that the floor slab is 
to be recessed 17” below the surrounding slab to allow 
the ceramic mosaic tile to be flush with the surrounding 
finished floor. Plumbing blockouts through the floor slab 
are also shown on the Framing Plan. Perimeter beam 
3B4 is specified along the exterior wall of Room 324. 
Beam dimensions and reinforcement requirements are 
shown on Sheet 52.4, Beam Schedule. The note “320 LB 
HUNG FROM BELOW” on the Framing Plan refers to 


The finish floor for Rooms 324 and 325 (Men's and Women’s Toi- 


| қ equipment that is to be suspended from the ceiling on the 
lets) is ceramic mosaic tile with a ceramic mosaic tile base. 


entry level. 


Mechanical and Electrical. Illumination is provided in 
Room 324 by three Type C luminaires and one Type H 
luminaire. Type C luminaires are recessed 1’-0” x 4’-0” 
fluorescent luminaires with acrylic lenses, each fitted with 
two lamps, and connected to circuit 2 on panelboard 4B. 
The luminaires are controlled by a key switch. The Type H 
luminaire is a round, recessed, compact fluorescent down- 
light luminaire with a clear reflector and is connected to 
emergency lighting circuits 2 and 4 on panelboard 4X1. 

As shown on Sheet Е4.3, one duplex electrical recepta- 
cle protected by a ground fault interrupter is to be installed 
in Room 324. A ground fault interrupter, or ground fault 
circuit interrupter, is an electrical device that automati- 
cally de-energizes a circuit or portion of a circuit when 
the grounded current exceeds a predetermined value that 
is less than the value required to operate the overcurrent 
protection device. 

Two water closets, two urinals, and a lavatory with 
two wash basins are to be installed on the south wall of 
the men's restroom. The restroom is ADA-compliant, 
providing disabled individuals with adequate access to 
the fixtures and proper turning radii for wheelchair-bound 
individuals. The proper number of ADA-compliant fixtures 
to be installed in the restroom is based on the building oc- 
cupancy and building type. The water closet and toilet stall 
partition on the east side of the restroom is ADA compliant. 
See Figure 8-40. 


Figure 8-40. The Americans with Disabilities Act (ADA) 
specifies requirements for handicapped-accessible restrooms. 
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Information regarding the water supply and waste pip- 
ing for Room 324 is shown on Sheet M7.2, Detail 1. A 
2” floor drain is installed between the water closets and 
urinals. А %4” hose bibb is installed 10" above the finished 
floor beneath the lavatory and is supplied by а 94” cold 
water pipe. See Figure 8-41. The cold water supply for the 
men's and women's restroom is a 242” pipe that extends 
from the mechanical chase, over the corridor ceiling, and 
to the restroom fixtures. A valve is installed above the 
ceiling in the corridor to provide a water shutoff for the 
restrooms. The 255” pipe is reduced to a 2” pipe above the 
men's restroom ceiling and extends south into the chase 
between the men's and women's restrooms. A 2" x 2" x 94" 
tee is installed on the 2" pipe to provide 24" water supply 
pipe to the lavatory fixtures. A 114" hot water supply pipe 
extends from the mechanical chase, over the corridor ceil- 
ing, and to the restroom lavatories. А 144” x 14” x 34" tee 
and valve are installed in the ceiling over the corridor to 
reduce the fixture pipe size and provide a hot water shutoff 
to the restrooms. The 3⁄4” hot water supply pipe is installed 
parallel to the cold water supply pipe. The lavatories are 
vented with 114” vents that are connected to a 2" branch 
vent that extends to a 3" vent running toward the plumb- 
ing chase. A 3" vent is installed in an east-west direction 
through the plumbing chase between the restrooms with 
vents extending down to the water closets and urinals. A 
3" roof drain and roof drain line are installed in the roof 
over the men's restroom. A 3" drain line extending to the 
north from the women's restroom passes over the ceiling 
in the men's restroom. Dashed lines in the chase between 
the restrooms show vent locations and diameters. 

As shown on Sheet М4.3, heat is provided to Room 324 
by terminal unit #15, which has an 840 cfm minimum and 
maximum rating. A 10” diameter blower duct extends from 
a 36" x 16" duct to the terminal unit. As indicated on Sheet 
М5.3, hot water supply and hot water return pipes are 94” 
diameter. A 16" x 15" supply air trunk extends from the 
terminal unit to three 6" diameter supply air branches and 
three 6" diameter diffusers, each with a 90 cfm capacity. 
Return air is routed through a 12" square grille and into 
an 18" x 12" return duct. An exhaust fan is to be installed 
in the restroom ceiling near the east wall. 


Figure 8-41. A hose bibb is installed in each restroom 
under the lavatory. 
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Room 325—Women’s Toilet 


Room 325 is a women's restroom on the classroom level 
that is entered through a small vestibule at the south end 
of Room 316. Most of the water supply piping for the 
women's restroom is installed above the ceiling of the 
men's restroom. The thermostat that controls the tempera- 
ture in the men's and women's restrooms is installed in the 
women's restroom. 

Architectural and Structural. As indicated on Sheet A2.6, 
the dimensions of Room 325 are 23’-2%” x 11-414". The 
room narrows (о 9'-394" at the east end of the room. Two 
Type 1 walls are constructed along the south wall to support 
the lavatory. Type 1 walls are constructed with 32" metal 
studs and covered with 58” gypsum wallboard on both sides 
to 6" above the ceiling line. The walls project 5’-3” from 
the north wall. One Type 1 wall is to be constructed 12’-4” 
from the west exterior wall and the other wall is located 
5’-2%” from the first wall. 

The south and west walls of Room 324 are Type 4 walls, 
which are constructed with 342” metal studs and covered 
with 58” gypsum wallboard on both sides extending full 
height to the structure above, with sound-attenuation 
blankets between the studs. A portion of the north wall 

is a Type 9 wall, which is constructed with 342” metal 
studs and covered with 98” gypsum wallboard and sound- 
attenuation blankets on one side only. The other portion of 
the north wall is a Type 4 wall, which is constructed with 
3%” metal studs and covered with 58” gypsum wallboard 
on both sides extending full height to the structure above, 
with sound-attenuation blankets between the studs. 

As noted in the specifications, the floor finish is ceramic 
mosaic tile (CMT) with a CMT base. The enlarged floor 
plan on Sheet A9.1 (not included with this set of prints), 
indicated by the dashed line around the area on Sheet A2.5, 
provides additional information about the floor finish and 
position of the restroom fixtures such as lavatories, water 
closets, and urinals. As indicated in the specifications, 
Door 325 is a 3'-0" x 7'-0" wood door with a 20 min fire 
rating, and the Type 1 window is a 3’-0” x 5'-0" vertically 
pivoting window. 

As indicated on Sheet 52.4, column K7 is to be formed 
at the southeast corner of the women's restroom. The 16" 
square column is constructed to an elevation of 1944’ in 
the same manner as column H2 in Room 317. 

As indicated on Sheet $2.4, floor slab construction 
includes type C7, M1, and M3 joists, which are formed 
with the typical domes measuring 16" high by 52" wide. 
A symbol and notation on Sheet S2.4 indicates that the 
floor slab is to be recessed 199” below the surrounding 
slab to allow the ceramic mosaic tile to be flush with the 
surrounding finished floor. Plumbing blockouts through the 
floor slab are also shown on the Framing Plan. Perimeter 
beam 3B4 is specified along the exterior wall of Room 


324. Beam dimensions and reinforcement requirements 
are shown on Sheet S2.4, Beam Schedule. 

Mechanical and Electrical. Illumination is provided in 
Room 325 by three Type C luminaires and one Type H 
luminaire. Type C luminaires are recessed 17-0” x 4'-0" 
fluorescent luminaires with acrylic lenses, each fitted with 
two lamps, and connected to circuit 2 on panelboard 4B. The 
fluorescent luminaires are controlled by a key switch. Type H 
luminaires are round, recessed, compact fluorescent down- 
light luminaires with a clear reflector, and are connected to 
emergency lighting circuits 2 and 4 on panelboard 4X1. 

As shown on Sheet E4.3, one duplex electrical re- 
ceptacle protected by a ground fault interrupter is to be 
installed in Room 325. The thermostat is to be installed 
on the west wall of the room. 

Four water closets and a lavatory with two wash ba- 
sins are to be installed on the north wall of the women's 
restroom. The restroom is ADA-compliant, providing 
disabled individuals with adequate access to the fixtures 
and proper turning radii for wheelchair-bound individuals. 
The proper number of ADA-compliant fixtures to be in- 
stalled in the restroom is based on the building occupancy 
and building type. 

Information regarding the water supply and waste pip- 
ing for Room 325 is shown on Sheet M7 2, Detail 1. A 2" 
floor drain is installed between the middle two water clos- 
ets. A 34” hose bibb is installed 10" above the finished floor 
beneath the lavatory and is supplied by a 34” cold water 
pipe. Similar to the men's restroom, vent and water supply 
piping is routed through the chase between the restrooms. 
Lavatories are vented with 11⁄2” vents, which are connected 
to a 2" vent that extends to a 3" vent running toward the 
plumbing chase. A 3" vent is installed in an east-west di- 
rection through the plumbing chase between the restrooms 
with vents extending down to the water closets. 

As shown on Sheet M4.3, heat is provided to Room 
325 by terminal unit #15, which has an 840 cfm minimum 
and maximum rating. A 10" diameter blower duct extends 
from a 36" x 16" duct to the terminal unit. As indicated on 
Sheet M5.3, hot water supply and hot water return pipes 
are 24" diameter. A 16" x 15" supply air trunk extends from 
the terminal unit to a 10" diameter air supply branch and a 
12" diameter diffuser with a 375 cfm capacity. Return air 
is routed through a 12" square grille and into a 14" x 8" 
return duct. An exhaust fan is to be installed in the ceiling 
near the east wall. 


SLL— — — —n 


The floor slabs in Rooms 324 and 325 are 
to be recessed 112”, which allows for a 114” 
mortar bed and м” thick tile. 


—— 


Room 326—Microcomputer Classroom 


Room 326 (Microcomputer Classroom) is the largest area 
on the classroom level, and can be divided into two smaller 
areas by an operable wall. A large number of electrical 
receptacles are installed in this room to accommodate a 
large number of desktop computers. A subpanel in the room 
provides adequate power for the electrical requirements. 
Architectural and Structural. As shown on Sheet A2.6, 
the dimensions of Room 326 аге 60-788” х 31'-0", based 
on dimensions provided, grid line spacing, and exterior 
wall thicknesses. An operable wall consisting of nine equal 
panels stacks along the north wall. 

The west wall and north wall of Room 326 along the 
women’s restroom is a Type 4 wall, which is constructed 
with 35” metal studs and covered with 58” gypsum wall- 
board on both sides extending full height to the structure 
above, with sound-attenuation blankets between the studs. 
The west portion of the north wall is a Type 6 wall along 
the mechanical shaft and a Type 7 wall along Room 327. 
А Туре б wall is an 8” thick concrete wall with 78” furring 
channels and 58” gypsum wallboard on one side. A Type 7 
wall is an 8” thick concrete wall with 78” furring channels 
and 98” gypsum wallboard on both sides. 

Interior elevations for Room 326 are referenced on 
Sheet A2.5. Sheet A10.6, Elevations 1 and 2, and Sheet 
A10.5, Elevation 20, provide information regarding wall 
finishes and specialty installations. Elevation 1 shows the 
north wall of the room, which includes a double door. 


B EQUAL PANELS 


EXPOSED ӨНӨ 
Жы 
ELEVATION NUMBER 
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2 EQUAL b EQUAL PANELS 
PANELS 


See Figure 8-42. The double door is Door 316, which is a 
6'-0" х 7’-0” wood double door. A 3’-0” x 4-0” tackboard 
is to be installed 3'-0" above the floor toward the west end 
of the wall. Elevation 2 is an elevation of the operable wall 
panels and indicates that the panels stack at the north end 
of the wall. 

Sheet A10.5, Elevation 20, provides information regard- 
ing the west wall of Room 326. A 4’-0” x 12’-0” chalkboard 
is to be installed 3'-0" above the floor with a projection 
screen above installed in an 18” deep gypsum wallboard 
soffit. The door shown on the elevation is Door 314, which 
is a 3'-0" х 7'-0" 20 min fire-rated wood door. The wall is 
finished with tackable wallcovering. 

Detail 2 on Sheet A2.5 shows the detail at column K7 at 
the northeast corner of Room 326. The construction of the 
exterior wall is similar to other columns, with metal framing, 
batt insulation, and a 3" air space along the outside edge of 
the column. The interior wall shown in the detail indicates 
sound-attenuation blankets installed in the wall between 
Rooms 325 and 326. As shown on the detail, dimensions for 
masonry and interior finishes are indicated from the column 
centerlines. Column J8 is finished in a manner similar to 
column G5 shown on Sheet A2.5, Detail 3. 

Six Type 2 windows are indicated on Sheet A2.5. Type 2 
windows, similar to other exterior windows at the classroom 
level, are 8'-0" х 5'-0" windows consisting of a 5'-0" square 
fixed light and a 3-0" wide operable panel that pivots verti- 
cally. As indicated in the specifications, the floor finish is 
conductive vinyl composition tile with a rubber cove base. 


EXPOSED GWB 
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Figure 8-42. Elevations | and 2 are interior elevations of Room 326. 


The columns referenced in Room 326 not previously 
discussed are columns J7, J8, and K8. As shown on the 
Column Schedule on Sheet 52.4, column J7 is а 16” square 
concrete column that extends to an elevation of 1962.7’. 
The reinforcing steel at the classroom level consists of four 
#8 rebar overlapping eight #1 1 rebar extending up from the 
floor below by 3’-9”. Stirrups are fabricated from #3 rebar 
and spaced 16” OC along the entire height of the column 
above the classroom floor level. Additional information 
regarding the top of column J7 is included on Sheet $3.3, 
Detail 4 (not included in this set of prints). Columns J8 
and K8 are constructed in a similar manner to column H2 
in Room 317. Columns J8 and K8 extend to an elevation 
of 1944”. 

As indicated on Sheet 52.4, type C3, C5, C7, МІ, M3, 
and M4 joists are to be installed as part of the floor beneath 
Room 326. The Joist Schedule notes that these columns 
are 8” wide by 20%” deep, and have varying reinforcement 
requirements. Dimensions and notes between grid lines 7 
and 8 at the top of the Framing Plan indicate the width of 
column and middle strips, which relate to Details 30A and 
ЗОВ on Sheet S2.3A. Reinforcing steel must be overlapped 
as specified in these details to ensure proper strength 

_characteristics and to support intended loads. These con- 
nections are the critical structural points for transferring 
and distributing horizontal and vertical loads between the 
columns and the beams and floor structure. When forming 
joists and installing structural steel prior to concrete place- 
ment, spacing and length of the reinforcing steel must be 
verified to ensure proper concrete coverage. 

Perimeter beams 3B5 and 3B8 are noted on the Fram- 


ing Plan on Sheet $2.4. The Beam Schedule indicates the 
beams are 18” wide by 20/2” deep with а 38” camber. As 
noted in the Beam Schedule, the two beams have varying 
reinforcement requirements. 
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As indicated by the note to the right of the Framing Plan 
on Sheet S2.4, four 9&" diameter ferrule loop inserts are 
to be installed at the bottom of the classroom level floor 
slab in a specific area to support a 2100 Ib fan below. See 
Figure 8-43. No. 4 x 8'-0" long rebar passes through the 
loops to provide reinforcement. A ferrule loop insert is 
manufactured by welding a wire loop to a steel ferrule that 
has been machined from bar stock. One end of the ferrule is 
closed, while the other end is drilled and tapped to accept 
a National Coarse threaded bolt. The ferrule loop insert 
is fastened to the forms using a mounting washer before 
concrete is placed. Sheet 55.1, Detail 15 shows similar 
ferrule installation for operable walls. 

Another note to the right of the Framing Plan on Sheet 
S2.4 indicates that the small circles shown along Rooms 
315 and 316 and in Room 326 represent locations for V2" 
diameter by 6" long ferrule loop inserts. The ¥2” diameter 
ferrules are secured to #4 x 1'-0" long rebar using wire ties. 
Hangers are screwed into the ferrules to support fixtures 
hung from the ceiling below. 

The exterior elevation of Room 326 is shown on Sheet 
A4.2, South Elevation. See Figure 8-44. Brick is the pri- 
mary finish material for the exterior walls of Room 326. 
The windows for the room appear foreshortened on the 
elevation. Air intake louvers for the mechanical systems are 
to be installed at the office/administration level. Sheet A4.2, 
Detail 1, provides information regarding the construction 
around the louvers, including MDO plywood and a steel 
angle to secure the aluminum louver in position. The brick 
veneer is 312” thick, with a 3" air space, Y2” sheathing, 
6" steel stud box header with insulation, and 98” gypsum 
wallboard interior finish. Sheet A11.2, Detail 2, and Sheet 
A11.3, Details 7 and 8 (not included with this set of prints), 
provide information regarding the masonry at the header, 
windowsill, and sides of the windows. 


WIRE LOOP 


MOUNTING 


Figure 8-43. Ferrule loop inserts provide a connection to suspend heavy items from the ceiling. 


Figure 8-44. The South Elevation provides information 
regarding the exterior elevation of Room 326. 


Mechanical and Electrical. In addition to the natural light 
provided through the windows, illumination is provided in 
Room 326 by eight rows of Type D luminaires and eight 
Type K luminaires. Type D luminaires are suspended in- 
direct luminaires measuring 10” wide by 358” high by 24’ 
long, and are connected to circuits 7 and 9 on panelboard 
4B. The luminaires are suspended 18” below the ceiling 
line using aircraft cable. The fluorescent luminaires in 
Room 326 are to be provided with side-by-side switching 
of the lamps, with leg “b” controlling one length of lamps, 
leg “а” controlling the first 8’ of the other length of lamps, 
and leg “с” controlling the remaining 16’ length of lamps. 
Type K luminaires are 8” diameter recessed incandescent 
luminaires fitted with one 150 W lamp. The incandescent 
luminaires are controlled by dimmer switches located at 
the entrances to the room, and are connected to circuits 18 
and 20 on panelboard 2B. A Type Y luminaire is also to be 
installed above the chalkboard at the west end of Room 
326. The Type Y luminaire is a 9” wide linear luminaire that 
is recessed in a gypsum wallboard soffit and is connected 
to circuits 7 and 9 on panelboard 4B. 

As indicated on Sheet E3.3, 15 duplex electrical 
receptacles are to be installed in Room 326, including 
five isolated-ground receptacles. Seven of the duplex 
receptacles along the north wall of the room require 172” 
shallow boxes. Seven data/power poles are to be installed 
at the south end of the prewired workbenches. A junction 
box for connection of a powered projection screen is to be 
installed on the west wall. All data/power poles and electri- 
cal receptacles are connected to panelboard 2C1, which is 
to be installed on the north wall of Room 326. 

As shown on Sheet E4.3, clock outlets, mini-horns, and 
thermostats are to be installed on the north and west walls 
of Room 326. Four telecommunications outlets are also to 
be installed in the room, two on the north wall, and one each 
on the south and west walls. An open-trough horizontal 
cable tray is to be installed above the ceiling in Room 326 


Chapter 8—Plans—SIRTI Building 245 


with the top of the tray 11'-0" above the finished floor. Sheet 
Е5.2, Detail 2 (not included with this set of prints) provides 
information regarding the typical power pole connections 
to the cable trays. Three door-intrusion sensors are installed 
at the three doors leading into Room 326. 

As shown on Sheet M2.3, three 3” roof drains and 
drain lines and three 3” roof drains and overflow drain 
lines are to be installed above the ceiling in Room 326 
and connected to 4” drain pipes extending north. A 3” 
waste pipe extends up to the level above at two locations, 
with a cleanout at the west end and a 2” vent at each end. 
Along the west wall, two 2” waste pipes and one 3” waste 
pipe extend up to the next level, with three 2” individual 
vents. A 4” waste pipe is installed along the north wall, 
extending toward the mechanical chase. As noted on 
Sheet M3.3, Room 326 is provided with a preaction fire 
protection system due to the large amount of electrical 
equipment housed in the room. 


Data/power poles are vertical raceways that extend from the ceil- 
ing to the floor and enclose data and power conductors. 
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As indicated on Sheet M4.3, heat is provided to Room 
326 by terminal units #29 and #30, which are identical units 
with a 1400 cfm maximum rating and 420 cfm minimum 
rating. Two 12” diameter blower ducts extend from a 36” x 
16” oval supply duct to the terminal units. As indicated on 
Sheet М5.3, hot water supply and hot water return pipes for 
both terminal units are 34" in diameter. An 18" x 17" supply 
air trunk extends from terminal unit #29. One 12” x 12” 
supply air branch and four 8” diameter ducts extend from 
the 18” x 17” trunk. The 12” x 12” supply air duct then 
branches off to four 8” diameter ducts. The 8” diameter 
ducts terminate at eight 48” long diffusers, each with a 
175 cfm capacity. 

A 26” x 12” supply air trunk extends from terminal 
unit #30. A 15” x 10”, two 10” x 10”, and one 8” diameter 
supply air ducts branch off the 26” x 12” trunk. Four 8” 
diameter ducts branch off the 15” x 10” supply duct and 
terminate at four 48” long diffusers. Two 8” diameter ducts 
branch off each of the 10” x 10” ducts and terminate at 
four 48” long diffusers. The 8” diameter supply duct ter- 
minates at a 48” long diffuser. All air diffusers are rated 
at 175 cfm capacity. 

Return air for the room is routed through 22” square 

grilles and 22" x 16" and 22" х 12” return ducts. Sheet M4.3, 
Note 12, indicates that the damper is to be balanced to 3000 
cfm at the maximum cooling level. A 45” x 16” return air 
duct extending up to the floor above is to be installed near 
the north wall of Room 326. A 36” x 16” supply air duct 
also extends up to the floor above, with floor penetration 
location coordinated with the other tradesworkers. Two 
thermostats are to be installed in Room 326 to control the 
temperature in the room. 


Room 328 —Custodial Closet 


Room 328 (Custodial Closet) serves as a small vestibule 
for entry into the restrooms and as a workspace for the 
custodial staff. Minimal storage is provided in the room. 
Architectural and Structural. As indicated on Sheet 
A2.6, the dimensions of Room 328 are 5'-214" x 6'-494". 
The north, south, and west walls are Type 4 walls, which 
are constructed with 3%” metal studs and covered with 58” 
gypsum wallboard on both sides extending full height to 
the structure above, with sound-attenuation blankets be- 
tween the studs. The east wall is a Type 9 wall consisting 
of a 34%” metal stud wall with sound-attenuation blankets 
between the studs and 58” gypsum wallboard оп one side 
only extending to the structure above. 


d. — — — 


The high-build glazed wall finish in Room 
328 is an epoxy-base coating. 


As shown in the specifications, the floor finish is vinyl 

composition tile (VCT) with a rubber cove base. The walls 
are finished with a high-build glazed finish to repel water. Two 
doors are installed in Room 328. Door 328A is a 3-0" x 7-0” 
wood door with a 20 min fire rating. Door 328B is a 27-07 x 
6-0” wood door with no fire rating and provides access to 
the plumbing chase between the restrooms. 
Mechanical and Electrical. As indicated on Sheet E2.3, 
illumination in Room 328 and the restroom entryway is 
provided by one Type G and one Type H luminaire. A Type 
G luminaire is a chain-hung, surface-mounting, two-lamp, 
open-strip luminaire with a wire guard. A Type H luminaire 
is a round, recessed, compact fluorescent downlight with 
a clear reflector. 

As shown on Sheet E3.3, one duplex electrical recep- 
tacle is to be installed on the west wall of Room 328. The 
duplex receptacle in Room 328 is on the same circuit as the 
GFI-protected duplex receptacles in the restrooms. 

A mop basin is to be installed in the southeast corner of 
Room 328. A 2" floor drain is to be installed near the mop 
basin. Sheet M7.2, Detail 1, provides additional informa- 
tion regarding the plumbing installation in this area. 

As indicated on Sheet M4.3, heat is provided to Room 
328 by terminal unit #15, which has an 840 cfm minimum 
and maximum rating. A 10” diameter blower duct extends 
from the 35" x 10" supply duct to the terminal unit. As indi- 
cated on Sheet M5.3, hot water supply and hot water return 
pipes are 24" diameter. A 16" x 15" supply air branch extends 
from the terminal unit to a 6" diameter branch connected to 
a 6" diameter diffuser with a 90 cfm capacity. 


Room 329 —Telephone Closet 


Room 329 is a small room located to the east of Room 313 
and provides a secure area for the installation of telephone 
equipment. À small mechanical chase adjacent to Room 
329 provides room for installation of mechanical equip- 
ment, pipes, and ducts. 

Architectural and Structural. As indicated on Sheet A2.6, 
the dimensions of Room 329 are 8/-558” x 97-558” with a 
5'-196" x 4'-8V&" area provided in the southeast corner for the 
small mechanical chase. The north wall and east wall along 
Room 316 are Type 6 walls, which are 8" thick concrete 
walls with 78” furring channels and 58” gypsum wallboard 
on one side only. The south wall and portion of the east wall 
along the mechanical chase are Type 23 walls, which are 
shaft walls. The west wall of Room 329 is constructed of 
3%" metal studs with 58” gypsum wallboard on both sides 
extending full height to the structure above. 

As indicated in the specifications, the floor finish for 
Room 329 is exposed concrete. The door, which leads from 
Room 311 into the mechanical chase, is a 2-6” x 7-0" wood 
door with no fire rating. 
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As shown on Sheet 52.4, column J3 is located at the 

northeast corner of the mechanical chase. Column J3 is a 
16” square concrete column that extends to an elevation of 
1944”. Reinforcing steel for the classroom level of column 
J3 consists of four #8 rebar overlapping eight #11 rebar 
extending up from the floor below by 3’-9”. Stirrups are 
fabricated from #3 rebar and are spaced 16” OC along the 
entire height of the classroom level. Sheet 53.2, Detail 29 
(not included with this set of prints), provides additional 
information about column J3. Sheet A2.7, Detail 4 (not 
included with this set of prints) provides information 
regarding the finish of column J3. 
Mechanical and Electrical. As indicated on Sheet E2.3, illu- 
mination is provided in Room 329 by two Type G luminaires. 
Type G luminaires are chain-hung, surface-mounting, two- 
lamp, open-strip luminaires with a wire guard. A switch 
by the door controls power to the luminaires. 

As shown on Sheet E3.3, five duplex isolated-ground 
electrical receptacles are to be installed in Room 329 


and connected to circuits 28, 30, 32, 34, and 36 on 
panelboard 2X1. 

As indicated on Sheet E4.3, a rate-of-rise heat detector 
is to be installed in Room 329. An open-trough horizontal 
cable tray is also to be installed around the perimeter of 
Room 329, with a vertical drop down to the floor below. 

Additional information concerning plumbing in this 
area is provided on Sheet M7.2, Detail 2, especially related 
to the mechanical chase at the southeast corner of Room 
329. Piping installed in the mechanical chase includes a 
6” acid-resistant vent (ARV) stack, 11⁄ hot water riser, 
16” hot water circulating (HWC) riser, 8” overflow drain 
stack and 8” roof drain stack, 4” waste pipe down, 6” vent 
stack, and 2” cold water riser. Placement of all the piping 
in this area is coordinated with the tradesworkers installing 
the ductwork. Additional notes on Sheet M7.2, Detail 2, 
indicate that the slope of the overflow and roof drains is 
1%. A 24” x 24” duct is installed to the upper floor in the 
mechanical chase. 


5 
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Sade Competency T 
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Refer to SIRTI project (Sheet A2.5). Cross-referencing between several sheets may be 
required fo answer questions. 


T F 1. Special brick shapes “C” and “D” are to be laid at column G7. 


2. Section BB, which is shown on Sheet А5.1, is taken along the __ wall. 
A. north 
B. south 
C. east 
D. west 


. The operable wall receiver shown on Detail 3 is on the _ side of column G5. 


3 
4. There is/are Туре 1 window(s) in the Student Lounge. 
5 
6 


1, F . Door 327 is a double door. 
. The abbreviation "DF" in the Elevator Lobby indicates a(n] . 
її F 7. А 16” square column is to be formed at grid line intersection 2G. 
8. A total of _ _ ceiling-mounted and down-pointing television cameras аге 
specified on the classroom level. 
9. There are __ curtains shown on Sheet A2.5 for covering exterior windows. 
T F 10. An interior elevotion oÍ the north wall of Room 323 is not provided in the 
set of prints. 
11. The elevation of the raised floor in Room 308 is _ _ above the finish floor 
elevation of the classroom level. 
12. The fiberglass insulation on the east side of column KZ is __” thick. 
13. The abbreviation “PS” on the south wall of the Classroom Exhibit Room 
(Room 319) indicates а _ . 
A. pull switch 
B. projection screen 
C. plaster sheet 
D. pullout shoe 
T F 14. Doors 315A and 3158 are left-handed swinging doors. 
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15. The heavy dashed line in Corridor 314 near the east wall indicates — . 
A. a cable tray 
B. the column grid line offset 
C. hydronic piping 
D. an enlarged floor plan 


T F 16. The operable windows are based on an alternate bid. 


Refer to SIRTI project (Sheet A2.6). Cross-referencing between several sheets may be 
required to answer questions. 


1. The wall between Rooms 303 and 306 is framed with __” wide steel 
studs. 


T F 2. А 2-0” space is provided between ће tile patterns in Corridor 314. 


3. The east wall of Stairway 327 is __ ” thick. 


T F 4. The depth of the Men’s Toilet and Women’s Toilet are the same in the north- 
south direction. 


5. The center of the south wall of Room 305 is ___” from grid line 6. 
T F 6. There are no interior cast-in-place concrete walls on the classroom level. 


7. The distance from the center of the column grid lines to the face of the ma- 
sonry walls at column H2 is __. 


, 


8. The center of the northernmost column on the classroom level is located _ ` 
from grid line 8. 


T F 9. Stairway 322 is centered on grid line 5. 

T F 10. The west wall of the elevator shaft is to be covered with 56” thick gypsum 
wallboard. 

T F 11. All interior walls of Room 312 are framed with 31” steel studs. 


12. The centerline of Door 322 is from grid line 5. 
13. Туре 1 windows are wide. 


14. The center4o-center distance from the north wall of the Men's Toilet to the 
south wall of the Women's Toilet wall is — 7. 


15. The angular portions of the south wall of Room 305 are offset at ап) ° 
angle. 


16. The exterior face of the east wall projects ___ beyond grid line K. 
T F 17. The interior walls of all stairways on the classroom level are framed with 314” 


Mo seen and covered with %” gypsum wallboard with no sound-attenuation 
ankels. 


250 


Refer to SIRTI project (Sheet A4.2). Cross-referencing between several sheets may be 
required to answer questions. 


1. The windowsills of classroom level windows are at elevation. . 
2. The air intake louvers on the South Elevation are above Room. . 
3. The abbreviation “C.I.P.” shown on the West Elevation refers іо — . 


4. The window with the reference for Section 8 on Sheet A11.3 is located in 
Room  . 


5. The flagpole indicated on the South Elevation is located on ће — side of 
the building. 


6. Brick expansion joints are to be __” wide. 


» 


7. The elevation of the eaves line for the office/administration level is 


ji F 8. A2 x 114 x \ steel angle frame is to be installed around the perimeter of 
each louver in the brick-veneer walls. 


9. The top of the concrete trellis is ” above the roof deck level. 


, 


10. The elevation at the bottom of the loading dock is 


T F 11. А “дар is provided at the top and the bottom of louvers for fitting, shim- 
ming, and caulking. 


12. The top of the guardrail must be atleast; — above the roof deck elevation. 


Refer to SIRTI project (Sheet A5.1). Cross-referencing between several sheets may be 
required to answer questions. 


1. The ceiling finish in Room 317 is __. 
A. exposed concrete 
B. suspended 
С. 14-0” above the finished floor 
D. none of the above 


2. A(n} ___ fireproofing material is to be applied to the structural steel beams. 
A. cementitious 
B. intumescent 
C. exothermic 
D. endothermic 


3. UBC standard ___ is referenced on the In-Wall Column Fireproofing detail. 
4. The ceiling height in Room 307 is... 


5. The steel deck below the concrete floor at the Mechanical РИ is — thick. 
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The precast concrete planter indicated in Alternate #7 is on the. side of 
the SIRTI building. 

A. north 

B. south 

C. east 

D. west 


T Е 7. Тһе construction of the Elevator lobby on the second and third floors is identical. 


9 


8. The duct enclosure in the Fan Room has a(n) _ _ hr fire rating. 


9. Door # __ is shown in Room 326 on Building Section BB. 


T F 10. The difference in elevation between the entry/plaza level and classroom 
level and the office/administration level and classroom level is equal. 


T F 11. A crawl space is provided below the handicapped ramp. 


12. The elevation at the top edge of the sloping roof at the south side of the 
Mechanical Pit is — ' 


T F 13. The column along the concrete trellis is to be finished with brick. 


Refer to SIRTI project (Sheet A6.1). Cross-referencing between several sheets may be 
required to answer questions. 


1. The ceiling insulation above the building entry has an R-__ minimum 
rating. 


2. The typical exterior wall construction includes — . 
A. 58” exterior gypsum sheathing 
B. 3%” steel studs 
C. 1” tinted insulated glass 
D. CMU facing 


= 


Information regarding the attachment of a steel pipe guardrail to the para- 
pet is provided in Detail оп Sheet . 


— 
т 
> 


The top о the parapet around the Mechanical Pit is finished with steel coping. 


5. The tops of the window openings on the classroom level аге ___ above the 
finished floor. 


6. The wall at the classroom level shown on Wall Section C is between Rooms 
| and . 


T F 7. Elastomeric sheet roofing is utilized at the Entry, Mechanical Pit, and plant 
er area. 


The phenolic board insulation applied to the exterior of the castin-place 
concrete floors is __” thick. 


9. The perimeter insulation along the interior face of foundation walls has an 
R- rating. 


10. The gutter along the parapet is fabricated from __. 
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11. Exposed concrete columns аге to Бе _ . 
A. sandblasted 
B. rubbed smooth 
C. waterproofed with pitch 
D. unfinished 


T F 12. Wood blocking is to be used when installing the steel pipe guardrail along 
the east parapet. 


T F 13. R-19 insulation is installed the full height of the west parapet. 


Refer to SIRTI project (Sheet А10.5). Cross-referencing between several sheets may be 
required to answer questions. 


1: F 1. Elevation 3 indicates two different sizes of operable wall panels for Rooms 
306 and 307. 
i F 2. All tackboards and chalkboards are to be installed the same distance 
above the floor. 
3. Door is shown on Elevation 5. 
4. The tops of fire extinguisher cabinets are to be positioned ___ above floor 
level. 
5. Column. is shown along the right side of Elevation 16. 
T F 6. Cable tray soffits are placed below the suspended ceiling in the corridors. 
ij F 7. The east wall of Corridor 314 is framed with 312” steel studs between the 


concrete columns. 


Refer to SIRTI project (Sheets A11.1 and A11.2). Cross-referencing between several 
sheets may be required to answer questions. 


ii F 1. Gypsum wallboard is fastened to metal furring channels on the east wall of 
Room 311. 


2. Special brick shape “J” at column 3G.5 is at a(n) ___° angle. 


3. The anodized aluminum-framed windows are ___” thick. 


4. The doorjamb shown on Sheet Al 1.1, Detail 11, is for Door _ . 


T F. 5. The wall described on Sheet A11.2, Section 1, is to the south of the eleva- 
tor shaft. 


6. The abbreviation "CB" on Detail 7 indicates a(n) _ 


7. Steel framing members for the south wall of the Elevator Lobby project __” 
past the end of the cast in-place concrete wall at the mechanical chase. 


T F 8. Metal and wood furring support the gypsum wallboard at the southwest 
corner of Corridor 315. 
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Refer to SIRTI project (Sheets $2.3A and 55.1). Cross-referencing between several 
sheets may be required to answer questions. 


2 


2 


4 


— 
mu 
Ч 


6 


12. 
13. 


15. 


16. 


Horizontal concrete joists are to be formed ___’ OC around each column in 
the waffle slab. 


Keyways formed at concrete construction joints in the waffle slab measure 


Reinforcing steel installed at the top of the floor slab at concrete construc- 
tion joints is “іп diameter. 

A. 1⁄4 

В. % 

С. % 

О. % 


The minimum width at the bottom of two-way joists is — ". 


The flange width of typical dome forms varies with the height of the forms. 


The faces of perimeter beams project __ beyond the grid lines. 


. The distance between the exterior face of the perimeter beams and the ver- 


” 
. 


tical cage reinforcing steel is 
A. 1 
B. 1% 
2 
D. 2% 


Web shear reinforcing is set in the center of each concrete joist around columns. 
The hidden line on Sheet S2.3A, Detail 28, represents the suspended ceiling. 


Horizontal bottom rebar for floor reinforcement overlaps __” at middle 
grid lines. 


A. dome form is the largest dome form used to form the two-way joist 
system. 

A. type 2 

B. type 3 

C. type 4 

D. typical 


The steel beam to support the operable walls weighs __ Б/Н. 
The abbreviation "CLR" on Sheet 55.1, Detail 23, indicates . 


A keyway is to be formed at the tops of concrete columns to provide a con- 
nection between the columns and floor slab. 


The column at the southwest corner of Room 305 is reinforced with... 
A. four #8 rebar with #3 rebar stirrups spaced 16” OC 
B. eight #11 rebar with #4 rebar stirrups spaced 16" OC 
C. eight #7 rebar with #4 rebar stirrups spaced 16” OC 
D. 12 #11 rebar with #4 rebar stirrups spaced 16” OC 


The rebar used to reinforce the column on the west wall between Rooms 
306 and 307 at the classroom level is __” in diameter. 
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17. The rebar used to reinforce the column at the northwest corner of Stairway 
313 projects ___ above the classroom-level floor іо allow for overlap. 


18. Sheet — contains information regarding footing sizes and depths. 


Refer to SIRTI project (Sheet S2.4). Cross-referencing between several sheets may be 
required to answer questions. 


1. The concrete beam along the east side of the elevator shaft is ___” wide. 


T Е 2. Four type 2 domes are used to form the two-way joists along the southwest 
portion of Room 304. 


3. A construction joint is to be formed іп the concrete floor below Room __. 
A. 303 
B. 306 
C. 307 
D. 310 


» 


The top reinforcing steel in exterior beam 3B6 5. ' in diameter. 


5. _ type 3B4 beams are to be formed for the classroom level. 
A. Two 
B. Three 
C. Four 
D. Six 


The small circles shown on the Classroom Level Framing Plan in Corridor 
3l5represent . 

A. end views of rebar 

B. roof drains 

C. ferrules 

D. floor drains 


» 


=| 
— 
ғ 


Typical floor slab reinforcing for the classroom level is comprised of 2" 
diameter rebar spaced 16” OC. 


il F 8. Reinforcing in the bottom of the beam at the north of the elevator shaft proj- 
ects 3” west of grid line H. 


9. The floor slab adjacent to Stairway 322 is to be __ ” thick. 


” 


10. The steel angle along Stairway 322 at the bottom of the floor slab is 


thick. 
T F 11. А 1⁄2 camber is formed in the beam along the east side of Room 326. 
12. Stirrups used to reinforce beams on the classroom level are spaced __” 
OC. 
T F 13. The concrete floor slab is recessed 12" in Rooms 324 and 325. 


14. The floor slab throughout most of the classroom level is " thick. 
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Refer to SIRTI project (Sheets M2.3, M7.1, and M7.2). Cross-referencing between sev- 
eral sheets may be required to answer questions. 


T F 1. 
2. 


— 
Tl 
M 


4. 


10. 
11. 
ї F 12. 


The roof drain line for Room 323 is 3” in diameter. 


A 2” vent pipe from Room 326 near the Women’s Toilet is routed up to the 
vent stack on the _ side of grid line 7. 

A. north 

B. south 

C. east 

D. west 


Both remote chillers are installed above the suspended ceiling. 


__ sleeves are to be installed in the concrete wall of the mechanical chase 
to route pipes to the Men’s and Women’s Toilets. 

A. Three 

B. Four 

C. Five 

D. Six 


Hose bibbs under the restroom lavatories are to be installed —" above the 
finished floor. 


The roof drain above Room 308 1$ " in diameter. 


An 8" roof drain stack is installed in the mechanical chase near the Tele- 
phone Closet. 


Roof drain lines and overflow drain lines are to be sloped 276 on the class- 
room floor level. 


Detailed diagrams of the plumbing risers between the Men's and Women's 
Toilets are included on Sheet ___. 


The abbreviation “GPM” indicates  . 
Fixture P-5 is a(n) _. 


A 2” vent stack is installed in Corridor 314 to the west of door 313. 


Refer to SIRTI project (Sheet M3.3). Cross-referencing between several sheets may be 
required to answer questions. 


= 
“пі 
T 


A(n) __ ” diameter drain pipe is installed for the fire protection sectional 
test valve. 


2. The abbreviation "WP" related to the fire protection system indicates — . 


3. The fire protection system for Room 308 is installed overhead and below 


the floor. 


The main supply for the preaction fire protection system is installed in the 
plumbing chase between the Men's and Women's Toilets. 


Test drain fire protection risers are installed in each stairway on the class- 
room level. 
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6. 

T F 7. 
8 

ii F 9. 

10. 


. The city water main supplying the wet pipe fire protection system is 


___ areas of the classroom level are protected with a preaction fire protec- 
tion system. 

A. Two 

B. Three 

C. Four 

D. Six 


The Telephone Closet has a wet pipe fire protection system. 


” 


іп 
diameter. 


A 6” diameter air check valve is to be installed on the preaction, dry pipe 
system. 


The main drain valve to the floor drain for the wet pipe fire protection sys- 
tem is installed ”аБоуе the floor. 


Refer to SIRTI project (Sheet M4.3). Cross-referencing between several sheets may be 
required to answer questions. 


Return air grilles for Rooms 306 and 307 are. ” square. 


The air supply duct along the south wall of Corridor 315 should be in- 
stalled as close as possible to the bottom of the structure above. 


3. The air supply ductwork is 16" high by 16" wide. 


4. Type 21 diffusers have a ___ cfm capacity. 
A. 4 


1. 
T Р 2. 
1) F . 
Т F 5. 

6. 
Т! F 7. 
T F 8. 
T F 9. 


= 
° 


12. 


т 


В. 24 
С. 150 
О. попе of the above 


A thermostat is to be installed along the west side of door 300B. 


” 


The mechanical chase near the Telephone Closet contains a(n) _ " x 
duct that extends upward. 


Identical diffusers are to be installed in Rooms 317 and 318. 
The three air conditioner diffusers in Room 308 are equal in diameter. 
Diffusers and grilles are not installed in the stairways. 


The two air diffusers at the north end of Room 323 near Stairway 322 are 
"long. 


___ supply air diffusers are to be installed in Room 321. 
A. Four 
B. Six 
C. Eight 
D. Ten 


The return air duct between Room 312 and Corridor 315 measures 


"p 


” х 
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T F 13. 


Three thermostats are to be installed in Corridor 314. 


Refer to SIRTI project (Sheet M5.3). Cross-referencing between several sheets may be 
required to answer questions. 


1. 
Т F 2. 


3. 
T F 4. 


T F 5. 
T E 6. 

7. 
T F 8. 


The abbreviation “HWR” on Sheet M5.3 indicates — . 


The water supply pipes for the hot water heating system are routed through 
the south mechanical chase. 


The hot water supply pipe above the ceiling in Room 320 is ” in diameter. 


Refrigerant piping for the air conditioning unit near Room 308 extends up 
through the roof in the Elevator Lobby. 


No terminal units are installed above the ceiling in Room 308. 
All hot water return pipes in Corridor 314 are 1%” in diameter. 
Hot water supply and return pipes are offset near columns _ апа . 


Ceiling-mounted and down-pointing cameras are not shown on Sheet 
М5.3. 


Refer to SIRTI project (Sheet E2.3). Cross-referencing between several sheets may be 
required to answer questions. 


1. 
2. 


3. 
4. 


5. 


6. 
T F 7. 
8. 
9. 


The low-voltage relay control cabinet is mounted on the north wall in Room __. 


— Туре B luminaires in the corridors and the Elevator Lobby are to be in- 
stalled on the emergency lighting circuits. 


A. Four 
B. Seven 
C. Ten 

D. Twelve 


Panelboard ___ provides power to the fluorescent luminaires in Room 308. 


— rows of suspended indirect fluorescent luminaires are shown in Room 317. 
A. Two 
B. Three 
C. Four 
D. Five 


Dimmer switches for the incandescent luminaires in Room 326 are installed 
near doors and __ 


There are junction boxes іп Room 319. 
The master control panel in Room 308 controls luminaires in Room 311. 
Panel 2C is installed on the wall adjacent to door . 


n track lights on the classroom level are powered by a panelboard in 
oom |. 
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T F 10. Track lights in Room 305 ore powered by panelboard 4B. 


11. The switch for the recessed luminaires over the chalkboard in Room 317 is 
located on the _ wall. 


A. north 
B. south 
C. east 
D. west 


T F 12. Each stairway has one fixture on an emergency lighting circuit. 
13. All Туре B luminaires in Corridor 315 have. — -conductor cable. 


14. The switch on the north wall of Room 301 has a(n) ___ handle. 


Refer to SIRTI project (Sheet E3.3). Cross-referencing between several sheets may be 
required to answer questions. 


T F 1. A junction box is provided for the electric water cooler in Corridor 315. 
2. Circuit 29 on panelboard 2B has a(n) А circuit breaker. 


3. The projection screen powered by circuit 28 of panelboard 2D is located 
іп Room __. 


А. __ electrical transformers are to be installed on the classroom level. 
A. Two 
B. Three 
C. Four 
D. Five 


5. The data/power pole in Room 311 is powered by panelboard _ . 


6. The abbreviation “IG” for the receptacles on the classroom level indicates 


T F 7. Workbenches in Room 303 ore prewired with isolated-ground receptacles. 


8. The surface-mounted raceway оп the east wall of Room 321 is _ ' long. 


9. Vending machines are powered by circuits _ _ and ___ on panelboard 2B. 
T F 10. All receptocles in Room 308 are instolled below the raised floor. 


11. _ _ shallow-box receptacles are to be installed on the classroom level. 
A. Four 
B. Six 
C. Eight 
D. Ten 


12. The total calculated electrical load for panelboard 2X1 is А. 


_—————-——— 


13. | isolated-ground circuits are connected to panelboard 2D. 
A. Four 
B. Six 
C. Eight 
D. Ten 
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T F 14. Transformer TB is wall-mounted. 


Т F 15. The thermal-magnetic circuit breakers on the west wall of Rooms 321 and 
323 are mounted 12” from the ceiling. 


Refer to SIRTI project (Sheet E4.3). Cross-referencing between several sheets may be 
required to answer questions. 


1. _ telecommunications outlets are provided in Room 312. 
A. Two 
B. Three 
C. Four 
D. Five 


The top of the cable tray is 10' above the finished floor in Room 308. 


— 
тп 
D 


3. Clock conductors are protected Бу _ _ conduit. 


4. The “H” symbol in the Telephone Closet represents a(n) _ . 


T F 5. There is no mini-horn installed in Room 308. 


5 


The power supply for the key-activated access system is installed above 
door __. 


2 


Hidden lines in Room 304 indicate . 
A. telephone wiring 
B. cable tray hangers 
C. thermostat wiring 
D. terminal units 


-4 
шил! 
eo 
° 


The top of the cable tray in Room 317 is at elevation 1938.00’. 
9. The "S" symbol in the Elevator Lobby represents a(n) _. 


10. There are manual fire alarm stations to be installed on the classroom 
level. 
A. two 
B. three 
C. four 
D. five 


11. Typical data/power pole connections are shown on Sheet ___, Detail 2. 


Refer to all sheets of the SIRTI project. Cross-referencing between several sheets may ` 
be required to answer questions. 


1. There are water closets in the Women’s Toilet on the classroom level. 


2. Sheet A10.5, Elevation 11, shows the ___ wall of Corridor 315. 
A. north 
B. south 
C. east 
D. west 
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F 


3. 


p s 


о 


21. 
22. 


23. 
24. 


The receptacle on the east wall of the Telephone Closet near the north me- 
chanical chase is protected by оі) A, ___ -phase circuit breaker. 


All operable walls on the classroom level are stacked against interior walls. 


Two receptacles with ground fault circuit interrupters are to be installed on 
the classroom level. 


The raised platform at the north end of Room 305 is _ deep in a north- 
south direction. 


The concrete symbol shown along grid line 7 on Building Section BB repre- 
sents column К7. 


The center of door 317 is from grid line 2. 
Wall Section A does not contain information related to the classroom level. 


The solid horizontal line and dot along the right side of Elevation 13 indi- 
catesa___.. 


Column is shown in the center of Elevation 12. 


Chalkboard panels are to be attached to ће _ _ side of the demountable 
wall panel shown in Detail 12. 


All columns along the east wall of the SIRTI building have the same design 
and reinforcement requirements. 


The classroom level concrete floor is designed to withstand a live load of 
— ps. 


The projection screen on the south wall of Room 312 is to be installed in a 
recessed soffit. 


The beam along the south edge of Stairway 313 is ^ wide by __” deep. 


A(n) _” floor drain is to be installed in the vending area. 


Over a distance of 30’, the roof drain lines on the classroom level slope 


” 


Electric projection screen connections are provided in ___ rooms on the 
classroom level. 


Three tamper switches are to be installed in the fire protection alarm system. 
Two 4” cleanouts are installed in the waste piping in Room 304. 


The control valve for the fire protection system is set as high as possible in 
Stairway 327, but no closer than 92” to the ceiling. 


А 36" x 16” duct extends up through the floor above Room 326. 


There is one electrical junction box in Room 306 located 36” above the 


finished floor. 
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25 


26. 
27. 


28 


29 
30. 
31. 
32. 


33 
34 


35. 
36. 
37. 


38 
39. 


The hidden lines between Rooms 306 and 307 on Sheet M5.3 indicate hot 
water supply piping. 
Heat for Room 317 is supplied by terminal unit #__. 


___ porcelain luminaires are to be installed in the south mechanical chase. 
A. Two 
B. Three 
C. Four 
D. Six 


Туре A luminaires in Room 323 are powered by circuits __ and оп 
panelboard 4B. 


There is no dimmer switch in Room 311. 
An uninterruptible power supply is to be installed in each project lab. 
All cable trays are to be installed above the suspended ceiling. 


The hidden lines on the South and West Elevations indicate — . 
A. footings 
B. windows 
C. classroom elevations 
D. laboratory level elevations 


The dimmer switch for Type K luminaires in Room 326 is located near door. _ 


Fire extinguisher cabinets are shown on the Classroom Level Floor Plan— 
Fire Protection. 


There are no overhead doors shown on the West Elevation. 
Brick ties are used to secure the brick-veneer wall to the steel-framed walls. 


Hanger wires for the suspended ceiling on the office/administration level 
are fastened to the bottom of the open web steel joists. 


Eight type 3 dome forms are shown on the Classroom Level Framing Plan. 


— emergency exit lights with arrows indicating the direction of escape are 
shown on the classroom level. 

A. Two 

B. Three 

C. Four 

D. Five 
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FINAL EXAM 


Refer to Riverpoint project (Sheets 2 and 47 to 58). 
T F 1. The two storm drain pipes that flow into catch basin 10 are equal in diameter. 


T F 2. The distance between the project northern building wall and the main storm 
drain line on the project northern side of the building is 8”. 


3. The closest grid line intersection to the second-floor drinking fountain is __. 


A. The thickness of the roof insulation on the Second Floor Plan— South be- 
tween grid lines G and H and south of grid line 8 is ___”. 


T F 5. The building lot generally slopes downward toward the north. 


6. The small squares throughout the vestibule area represent — . 
A. square suspended ceiling tiles 
B. ceramic square tiles 
C. slate paving tiles 
D. construction joints 


7. The parapet сар on the circular classroom is __. 
A. limestone 
B. precast concrete 
C. concrete masonry units 
D. shown on the Partial West Elevation/ Section — Courtyard 


T F 8. The connection of the storm drains to the city sewer system is made at catch 
basin #1. 


9. The distance from the floor to the bottom of the tackboard in Room 207 is... 


_— -------:: 


10. There are. — equal-size base cabinets on the east wall of the Teaching 
Computer Lab (Room 209). i 


M 


` 11. Тһе height of the countertop in Room 209 at grid point Kó is . 
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T F 12. The reinforced concrete column shown on the Partial West Elevation is out 
side of the doors and windows. 


T F 13. All windows on the north and west courtyard elevations have precast con- 
crete sills. 


T F 14. There is no basement under the first-floor circular classroom. 


15. The height to the bottom of the soffit at the north wall of Room 229 1$ . 


T F 16. On the north elevotion, the column ot building line E is offset ot the third 
floor elevotion. 


17. The two squares with Xs to the north of Room 225 indicate — . 
A. elevators 
B. air ducts 
C. service drain tubs 
D. electrical conduit chases 


T F 18. Each of the nine louvers on the North Elevation/Section—Courtyard is 
8-0” wide. 
19. There аге _ shelf standards on the east wall of Room 238. 


20. The shelves in Room 238 require ___ shelf brackets. 


21. The wall finish on the east wall of Room 238 is. . 
A. exposed concrete 
B. brick veneer 
C. painted gypsum wallboard 
D. fabric-covered gypsum wallboard 


22. Column Bé in Room 238 is. . 
A. left exposed 
B. wrapped with metal studs and gypsum wallboard 
C. covered with gypsum wallboard and fabric 
D. shown on wall detail 1A 


23. On Sheet A11.6, the door on Interior Elevation 76 leads to a(n  . 
A. office 
B. closet 
C. hallway 


D. stairwell 


T Е 24. A construction joint is to be formed in exterior concrete walls at each col- 
umn grid line. 


= 
mu 
N 
= 


The concrete snap tie locations are commonly 2-0” OC. 


26. The wall between the Open Computer Lab (Room 207) and the Teaching 
Computer Lab (Room 209) on which the liquid marker board is mounted is 
constructed of . 

A. metal studs and gypsum wallboard 

B. materials that are only shown on detail 6A 

C. wood studs and gypsum wallboard 


D. demountable partition sections 
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T F 27. 
28. 
29. 
T F 30. 
31. 
T F 32. 
T F 33. 
34. 
35. 
36. 
T F 37. 
1 F 38. 
T F 39. 
40. 


There is no basement below the first floor at Wall Section 1. 


As indicated on Sheet A11.6, interior elevation 76, cabinetry is to be fin- 
ished with _ . 

A. varnished wood veneer 

B. painted particleboard 

C. painted wood veneer 

D. plastic laminate 


The irregular wall line on the right side wall of Interior Elevation 77 of 
Sheet А11.6 indicates — . 

A. shelving 

B. recessed cabinetry 

C. a window 

D. a liquid marker board 


On Wall Section J, the interior wall finish at elevation 1950’ is exposed 
masonry. 


On Sheet А11.6, the concrete column on Interior Elevation 74 is located at 
the intersection of grid lines 6 and __. 


On Wall Section J, batt insulation is placed between the cast-in-place con- 
crete wall sections and the interior brick wall finish. 


On Wall Section J, all ceilings are exposed concrete. 


Detail information concerning the guardrails around the openings in the 
second-floor lobby is included on Sheet. . 


Note ТА SB in Corridor 203 denotes . 
A. wall type 1A with a sound batten 
B. wall type 1A with solid brick 
C. receptacle type 1A with a safety barrier 
D. switch type 1A with a single bypass 


The liquid marker board in Room 210 is —” wide. 
А. 3 


Three waterproof receptacles are to be installed on the third floor outside 
wall along grid line K. 


Isolated-ground receptacles on the third floor are connected to panelboard 


P2-3F7-1. 


Details of the construction of the seismic joint are included on Sheet 
А12.1. 


The outside of the first-floor circular classroom is finished with. 
A. architectural concrete 
B. brick veneer 
C. stone veneer 
D. plaster 
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T F 41. 
42. 
43. 
Т F 44. 
T F 45. 
T F 46. 
47. 
48. 
T F 49. 
50. 
T F 51. 
1 F 52. 
53. 
54. 
T F 55. 
56. 
57. 
T F 58. 


The South Elevation/Section—Courtyard indicates open web structural steel 
joist construction. 


Where the top-level roof slab joins the exterior cast-in-place concrete south 
and east walls, steel reinforcing bars are overlapped а distance of... 


The distance from the top of the parapet to the top of the third-floor project- 
ing balcony roof on the south and east walls is . 


Two isolated-ground receptacles are to be installed in Room 316. 
The receptacles in the Chair's Office (Room 362) are on two separate circuits. 
Five receptacles are to be installed in Corridor 304. 


The existing grade on Riverpoint Boulevard at the northern entrance drive is 


The radius of the curve shown on C2.1 for Trent Avenue is. 7 
A. 190.52 
B. 584.25 
C. 650.00 
D. 782.6 


Fluorescent luminaires in AV Storage Room 314 are recessed above the 
ceiling. 


The three concentric ovals with the numbers 1918, 1919, and 1920 on the 
southwest side of the building оп C2.1 indicate. . 

A. storm drains 

B. catch basins 

C. a depressed area in the grade 

D. a small mound 


The luminaires in Room 328 have 3" deep 32-cell louvers. 


The main circuit breaker on panelboard P2-3F7-1 has a higher circuit rat- 
ing than the main circuit breaker on panelboard P2-3F7-2. 


The slab shown on the project east side of the building on Sheet C2.1 has 
a total downward slope at the north and south corners of __”. 


On the project south side of the building, ihe difference in elevation be- 
tween the first-floor finish floor and the finish grade is _ ". 


The luminaires in Room 346 are controlled by three-way switches. 


Stormwater from the south side of the building flows into catch basin. . 


A. 2A 


The area of each louver on the South Elevation/ Section—Courtyard is _ _ 
sq ft. 


Ten luminaires are to be installed in the Faculty Lounge (Room 364). 
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T F 59. Six exterior windows are to be installed in the Teaching Computer Lab 
(Room 209). 
T F 60. On Sheet A3.10, the elevation of the drain inlets for the small south roof 


sections is the same as the finish floor elevation. 


61. On Sheet $4.2, Section 1, the outside dimension of the tubular steel that 


reinforces the third-floor exterior metal-framed wall between the columns is 


62. The water supply pipe to the water closet in Room 344 is. “іп diameter. 


n F 63. Office 232 is the only office on the Second Floor Plan —South with a closet. 


64. Brick-veneer walls are capped with _ . 
A. precast concrete 
B. stone 
C. a brick soldier course 
D. cast-in-place concrete 


T F 65. The walls between Offices 212/213 and 220/221 ore identicol. 
| F 66. Office 234 does not have an exterior window. 
T F 67. There is no concrete column at grid line intersection D5. 


68. The finish of the second floor at Wall Section | is __. 
A. exposed concrete 
B. vinyl tile 
C. carpet 
D. ceramic tile 


69. On the South Elevation/Section—Courtyard, the distance from the rustica- 
tion joint at elevation 1933.75’ to the top of the concrete wall supporting 
the second-story windows is __. 


T E 70. The liquid marker board on the west wall of Room 209 is centered between 
door 209C and the adjacent south wall. 


71. All roof drain piping should slope | 76. 

T F 72. Door 209B has a glass panel at the west side. 

T F 73. A gypsum wallboard soffit is to be installed on the south wall of Room 229. 
74. On Sheet M2.9, the abbreviation "VTR" in Room 316 indicates . 


T F 75. The four liquid marker boards in Rooms 225, 226, 227, and 228 are 
equal in size. 


76. At Wall Section |, the first-floor ceiling is _ . 
A. exposed concrete 
B. gypsum board 
C. suspended acoustical tiles 
D. plaster 


The height of the wall-mounted fixture on the north wall of the southeast 
stairwell near grid line intersection Ns ^. 
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T F 78. The tackboards in Rooms 227 and 240 are equal in size. 


79. The lower portion of the interior basement wall at Wall Section J is covered 
with — . 
А. У” gypsum wallboard 
B. 58” gypsum wallboard 
C. exposed masonry 
D. exposed concrete 


Detail information regarding the depth of the rustication joints is obtained 
onSheet . 


80 


The slope on the small roof deck shown on Sheet A3.10 between grid lines 
H and J and south of grid line 8 is ” per foot. 


On the roof section on Sheet A3.10 between grid lines B and C and south 
of grid line 8, the difference in elevation between the overflow drain and 
the roof drain is __ 7. 


82 


83. On the Partial West Elevation/Section—Courtyard, _ window frames are 
specified for the nine small windows at the left of the elevation. 
A. brick 
B. precast concrete 
C. aluminum 
D. wood 


T F 84. The concrete columns shown on Interior Elevations 85 and 87 are actually 
the same column shown from two different views. 


T F 85. Hooked steel reinforcing bars that tie the third floor south concrete wall into 
the top-level roof concrete slab are held back from the face of the wall a 
minimum of 34". 


86. The difference in height between a standard water closet and a handicapped- 
accessible water closet is ". 


87. The abbreviation "COIW" in Room 342 on Sheet M2.9 indicates a(n) 


D F 88. Brick veneer is tied to the concrete slabs at each floor level with a 4” x 3" x 
14" steel angle. 


89. The heating air supply to box 106 is _ cfm maximum. 
T F 90. The metal framing angle braces above the third floor south windows are 
spaced 4-0” OC. 
T Б 91. There is no first-floor balcony on the east side of the building at grid line K. 


92. Rock excavation is required _ . 
A. in the basement area 
B. for catch basins 
C. for storm sewer installation 


D. all of the above 


93 


The home run wiring for lighting from the junction box in Room 313 has 
— _ conductors. 
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T F 94. For castin-place concrete stairway landings, the lower rebar is /> in diam- 
eter and spaced 12” OC. 


T F 95. Where rebar is hooked to tie foundation walls and footings together, all 
hooks are turned toward the outside of the building. 


T F 96. In Hallway 304, the drinking fountain is supplied with a 174" cold water 
supply line. 
97. Ds maximum capacity of the terminal unit located in Room 112 is 
cfm. 
n F 98. On the east wall at grid line K, brick veneer is anchored to the concrete 


slab at the second-floor slab level with 4” x 3" x М” angles fillet welded to 
4" x 5" steel plate shims that are welded to Type C embedments. 


Т! F 99. The sink in Room 364 has a food waste disposer. 
T F 100. The water closet in Room 315 is floor mounted. 
T F 101. Plumbing connections for a refrigerator-installed icemaker are provided in 
Room 364. 
102. On Sheet M3.4, the abbreviation “AHU-4” in the circular classroom refers 
to 
T F 103. The lavatory in Room 315 and hospitality sink in Room 316A have a com- 


mon set of shutoff valves. 


1 F 104. At Wall Section J, the parapet is constructed using metal framing members 
covered with brick veneer. 


T F 105. At the top of stairway landings, steel stringers are supported by a %e” steel 
plate embedded into the landing. 


106. The heating capacity of the terminal unit in Room 106 is _ cfm maximum. 
107. The ceiling luminaire in Room 310 receives _ _ fluorescent light bulbs. 


108. On Section 4 of Sheet $4.2, the distance from the face of the brick veneer 
to the face of the raised floor slab is. ". 


109. On Sheet E2.6, the notation to the right of the circular classroom that reads 
“зд”, 2#10, 1#10G" is interpreted as a(n) _ 


110. The roof drain lines in the southeast stairway аге " іп diameter. 


111. The hospitality sink in Room 316A is __. 
A. stainless steel 
B. vitreous china 
C. terrazzo with a stainless steel cap 
D. polished brass 


112. Circuit 1 of panelboard P2-3F7-2 is connected to _ receptacle(s). 


1] F 113. Corridor lighting and emergency lighting for the third floor south is pro- 
vided on circuits 7, 9, and 11 on panelboard P4-3F7. 
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T F 114. All roof drain lines are routed to drain down through the chase in the south- 
west stairway. 


T F 115. The lavatory in Room 315 is provided with a vandal-proof faucet. 
116. The floor drain in Room 310 is “іп diameter. 
А. 3 
B. 4 
СС 


D. there is no floor drain in Room 310 


117. The 1” diameter pipe in Hallway 302 to the south of Room 357 is Юг __. 
A. cold water 
B. hot water 
C. a waste vent 
D. a waste pipe 


” 


118. The minimum throat dimension for concrete stairs on structural fill is 


119. The waste pipes extending down from the water closet in Room 344 are 
__” in diameter. 


120. The line along the west side of Room 349 with a notation of 2” represents 
а pipe. 
A. cold water 
B. hot water 
C. waste vent 
D. waste 


121. On Sheet E2.6, the abbreviation “ОН” in Room 316A refers to a(n) __ 
122. There are smoke dampers on the third floor. 
T F 123. All water closets on the third floor are handicapped-accessible. 


T F 124. The east and west stairways along grid line 7 have no air returns at the 
first-floor level. 


125. The vent pipe for the lounge sink in Room 346 is. . 
А. 1%” 
В. 1%” 
Gud" 
D. manufacturer model number 8714 


126. The air supply duct to Stairway 100A is — "in diameter. 
127. The weld symbol on Sheet S1.4, Detail 25, is interpreted as. . 


128. The distance from the exterior face of the east second-floor stairway to grid 
line Jis — . 


129. The piping in Hallway 102 indicates a hydronic system with a — pipe system. 
A. one 
B. two 
C. three 
D. four 


T F 
T F 
T F 
T F 
T F 
i F 


———____ ر ہہ 


— ——_——— | гэ 000 
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130. The thermostat for Room 108 is located near the north entry door into the 
room. 


131. Room 107 has no direct air supply duct. 


132. The second-floor concrete slab elevation at the intersection of grid lines Е.4 
and ó is _ ”. 

133. Air flowing into the 18” x 18” return air duct at the south end of Room 109 
is circulated _. 

A. to Room 108 through a 56” x 2” insulated duct 

B. to terminal unit 66 

C. upward through the chase at the north end of Room 113 

D. downward through the chase at the north end of Room 113 


134. There are electrical receptacles in Storage Room 314. 


135. The receptacles on the north walls of Rooms 319 through 322 are con- 
nected to circuit оп panelboard P2-3F7-2. 


136 


Supply air for Room 112 is circulated through the chase at ће ___. 
A. south end of Hallway 103 
B. north end of Room 111 
C. north end of Room 113 
D. north end of Room 115 


137. Terminal unit 64 is controlled by a thermostat in Room 121/123. 


138. Terminal unit 103 in Room 116 has а 16" x 16" air inflow pipe and two 
air outflow pipes that are 10" and 12" in diameter. 


139. Fach balcony section on the south wall of the Second Floor Framing Plan is 
_ wide. 


140. The сетего-сетег spacing for the open web steel joists on the circular 
classroom roof is _. 


141. Heating and cooling for Room 119 are supplied by terminal unit __. 


142. On Sheet M3.4, the triangle with the number 3 in Stairway 103A refers to 
the type of. . 
A. diffuser 
B. smoke damper 
C. fan 
D. thermostat 


143. Luminaire type F3 is an incandescent fixture. 


144. The 40” x 4" type 9 supply air diffuser for Room 123 is supplied by the 
14" x 12" supply duct at the north side of Hallway 103. 


145. The three third-floor electrical panels are located in Room __. 
146. The parapet along the south wall of the building is —” thick. 


147. Details regarding the second-floor slab reinforcing steel are included on 
Sheet — . 
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148. А is used for the motorized screen switches on the third floor. 
A. two-conductor cable with a grounding conductor 
B. three-conductor cable with a grounding conductor 
C. four-conductor cable with a grounding conductor 
D. none of the above 


149. Electrical power is provided to the third floor by conduit extending through 
the floor near the intersection of grid lines __ and ___. 


T F 150. The smoke damper in the ductwork of Corridor 303 is connected to circuit 


AO on panelboard P2-3F7-2. 


151. On Sheet 54.2, Section 1, the projection of the castin-place concrete 
shade screen above the third floor balconies slopes __ ” at the top to drain 
water away from the building. 


152. The bus rating of panelboard P2-3F7-2 is — A. 


153. On Sheet E3.6, luminaires that are shaded half light and half dark on an 
angle denote — . 
A. a switching configuration 
B. four lamps 
C. dimmer switches 
D. battery backup 


T F 154. Room 319 has the same lighting installation as Room 309. 

T F 155. Rooms 108 and 121 are both served by the same air handler. 
156. The most common luminaire installed in third-floor corridors is F__. 
157. Regarding catch basin 42A, the abbreviation "IE" indicates — . 


158. The overall drop in elevation in the storm drain pipe between catch basins 
#2А and #2 is _ ”. 


159. Panelboard P4-3F7 is located in Room. . 
T F 160. Incandescent luminaires are to be installed in Room 342. 


T F 161. The vertical dashed line through the center of Wall Section J indicates con- 
crete reinforcing. 


T F 162. Steel stairway stringers are fastened to concrete slabs with 34" expansion bolts. 


163. Іп the Dean's Office (Room 311), the switching arrangement allows for __ 

A. dimming of the fluorescent fixtures 

B. turning on half of the fixtures in banks of north or south from the 
south door 

C. turning on half of the fixtures in banks of north or south from the 
west door 

D. turning on half of the fixtures in banks of north or south from either 
the south or west doors 
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164. - notation “17 LF 12" SD" between catch basins #7 and #8 is interpret- 
еа аз _ . 


165. The largest amount of parking lot slope shown on Sheet C2.1 is — 96. 


166. Lowercase letters, such as "a," "b," and "c," are used on Sheet E3.6 to de- 
note . 
A. type of luminaires 
B. switching arrangements 
C. number of bulbs per luminaire 
D. type of connecting cables 


167. Based on Sheet С2.1, the elevation to the top of the curb at the southeast 
corner of the parking lot on the north side of the building is. ”. 


T F 168. The open web steel joists supported by the masonry walls for the circular 
classroom are fastened to %” steel plates with 14" fillet welds that are 4” long. 
T F 169. The overall height of the open web steel joists for the penthouse is 12”. 


170. The third-floor finish elevation is. “. 


171. Where top tracks for metal-framed walls must be spliced, the length of the 
splice ресеї5 " 
Т F 172. Where nondoad-bearing stud walls are not constructed full height to the 
floor above and are braced to the structure above, braces are placed 4’-0” 
ОС and made of 3” x 3" х Y4” steel angle. 


173. The horizontal distance between control joints on the Partial West Elevation/ 
Section—Courtyard is |. 


174. Steel joists in the central portion of the circular classroom are supported on 
the north end bya _. 

A. concrete beam 

B. steel girder 

C. masonry wall 


D. concrete slab 


175. The corrugations for the roof deck on the circular classroom are __” deep. 


А. % 


176. The exterior handrail along the ramp on the north side of Room 105 is 


— high. 


177. The elevation of the highest point of the building walls on the North Elevation/ 
Section— Courtyard is _ ”. 


——— R Ñ— n x 7 


سے 


178. The outside diameter of the circular classroom is. . 


__———————— 


Т F 179. No. 6 wafer-head screws are used for metal stud framing attachments. 


T Е 180. The intermediate fasteners for the exterior 2” gypsum sheathing applied to 
structural studs on Wall Section J are typically spaced 16” apart. 
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181. The concrete sunscreens on the windows on the South Elevation/Section — 
Courtyard at grid line E are ___” thick. 


182. From grid line 5 to grid line 6, the circular classroom roof has a total slope 


Ob ae 
А. 11% 
B. 12% 
C. 18 
D. 39% 
T F 183. At column C8, the notation “884 х128Н” indicates an 8” x 4’ mat of high- 
strength steel rebar that is 128” long. 
T F 184. The parapet along grid line K is exposed cast-in-place concrete. 
T F 185. The third-floor exterior balcony wall on Sheet $4.2, Section 1, is secured 


with a 212" x 2%” piece of welded tubular steel to a Туре F embedment. 


186. The foundation wall at grid line К is ___” thick. 


187. At wall section |, the perimeter slab insulation extends in from the inside 
face of the foundation wall a minimum of __. 


188. On the South Elevation/Section— Courtyard, the distance from the first floor 
windowsills to the bottom of the sunscreen is. . 


T F 189. A seismic joint is located at grid line 5. 


T F 190. A vandal-proof faucet is to be installed with the P15 lab sink. 


191. The concrete walls at elevation 1935” on Wall Section J are " thick. 


T F 192. The second-floor windows on either side of the stairway at grid line inter- 
section K and 7 are equal in width. 


T F 193. The notation “E3” on the Second Floor Framing Plan indicates that two 1” 
diameter rebar are placed in two joists in each strip noted. 


194. The steel gauge for the pans on steel stair bases is 8. 


195. Handrail posts are embedded in concrete curbs to a depth of __ ”. 


196. The typical projection from the face of a wall to the outside of a pipe hand- 


” 


rail fastened to the wall is А 


T F 197. There ore no domes placed in the second-floor slab adjacent to the con- 
crete columns. 

T F 198. The secondfloor slab surrounding columns B8 and Jé have similar rebar 
patterns. 


199. The steel lintel at a 50" wide opening is. long. 


200. d. gauge of the 6" wall studs shown on the Second Floor Framing Plan is 
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Symbols 
Architectural Symbols 281 
Plot Plan Symbols 282 
Electrical Symbols 283 
Plumbing Symbols 285 
HVAC Symbols 287 
Refrigeration Symbols 288 
Welding 
Weld Joints and Positions 288 
Weld Types and Joints 289 
Welding Symbol 290 
Nondestructive Examination 
Symbol 290 
Alphabet of Lines 291 
Structural Steel 
Structural Steel Shapes 292 
American Standard Channels 292 
Wide-Flange Shapes— 
Dimensions for Detailing 293 
Angles (Equal Legs) — 
Dimensions for Detailing — 294 
Angles (Unequal Legs) — 
Dimensions for Detailing — 294 
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Concrete 
Rebar Grade Marks 295 
Standard Rebar Sizes 295 
Reinforcing Steel Strength 
and Grade 295 
Welded Wire 
Reinforcement Size 295 


Common Stock Sizes of 
Welded Wire Reinforcement 295 


Electrical 
Power Formulas— 16, 36 296 
Voltage Drop Formulas— 
WY 2% 
Masonry 
Brick 297 
Concrete Masonry Units 277 
Measurement 
English System 298 
Metric System 299 
Metric to English Equivalents — 300 
English to Metric Equivalents 300 
Decimal Equivalents of a Foot 301 
Decimal Equivalents of an Inch ___ 302 


Decimal and Metric Equivalents 302 
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Abbreviation 


above 
| above finished floor 
| above surface of floor 
| access 
| access panel 
` acoustic 


acoustical plaster ceiling 


acoustical tile 
adhesive 
adjacent 
adjustable 
aggregate 

| аи circulating 

| air conditioner 

| air conditioning 


| alloy 
| alloy steel 
| alternate 
| alternating current 
aluminum 
| ambient 
American National 
Standard 
| American National 
Standards Institute 
| American Steel Wire 
| Gauge 
l American Wire Gauge 
| ampere 
. anchor 
| anchor bolt 
| appearance 
| apartment 
approximate 


‚ architectural 

| architecture 

| area 

' area drain. 

| as drawn 

| asphalt 

; asphalt roof shingles 

| asphalt tile 
as required 
astragal 

| automatic 

| automatic sprinkler 

| auxiliary 

. avenue 

| azimuth 


B 

| barrier 

' barrier, moisture 

vapor-proof 

barrier, waterproof 

| basement 

| bathroom 

. bathtub 


AC or ACST 
APC 

AT. or ACT. 
ADH 

ADJ 

ADJT or ADJ 
AGG or AGGR 
ACIRC 

AIR COND 
A/C or 

AIR COND 


AMER NATL 
STD 


ANSI 


ABBREVIATIONS... 
Term 


batten 

beam 
bearing 
bearing plate 


bedroom 
below 
bench mark 
beveled 
beveled wood siding 
bituminous 
blocking 
board 

board foot 
boiler 
bookcase 
bookshelves 


` boulevard | 


boundary 
brass 


| breaker 
brick 


British thermal unit 
bronze 

broom closet. 
building 

building line 


| built-in 
built-up roofing 


C 


| cabinet 
cable 
| canopy 


caulking 


| cantilever - 

| cased opening 
| casement 

| castin-place | 
"casing ^. 
castion |. 
: cast iron pipe 
.cast steel: .. 

| cast stone | 


CST or CS 
catch basin ` CB 
caulking CK or CLKG 


| caulked joint | 
Do Bie 
| ceiling 

| cellar 

| Celsius - 
(cement || 

| cement floor - 
| cement mortar 
‘center 0 

| centerline | 
| center matched 
center-to-center - 
central — — 


ceramic — 
ceramic tile 


ceramic-tle base | 


“81225018 5: 


ceramic tile floor 
ceramic-to-metal (seal) 


chamfer 


channel 


check valve 
chimney 
chord 

cinder block 
circle 

circuit 

circuit breaker 


circuit interrupter . 
circumference 
cleanout 

cleanout door 


| clear 


clear glass 
closed circuit television 
closet 


coarse 
coaxial 
cold air 


` cold-rolled 
cold-rolled steel 
| cold water 
| collar beam 

| column 

| color code 

| combination 

| combustible 


combustion 
common 
compacted 
composition 


| compresed air 
| concrete 
| concrete block 


| concrete floor 


concrete masonry unit 
concrete pipe 
concrete splash block 
condenser 


| conductor 

| conduit 
construction 

| construction joint 
| continuous 
-contour 

| contract 


contraction joint 
| contractor 


control joint — 


| conventional 


or CMPSN 
COMPA 
CONC 

CCB or 

CONC BLK 
CCF, 

CONC FLR, or 


CONSTR JT 
CONT 


Abbreviation 


| Copper 

| corner s 
corner guard 
cornice 

` corrugate 
counter 

| county 

| cubic 

| cubic feet | 

- FT cubic foot per minute 

` cubic foot per second 

cubic inch 

cubic yard 

culvert - 

current 

cutoff 

| cutoff valve 

| cut out 

| cutout valve 

‚ cylinder lock 


D 
damper 
datum 

| dead load 
decibel 
deck 

| degree 
demolition ` 


DTL or DET 
DIAG 


| diagram 
diameter 
dimension 
| dimmer 


DIAG 
DIA or DIAM 
DIM. 
DIM. or DMR 


dining room 


direct current 

| direction 

. discharge 

. disconnect. 

” disconnect switch 
dishwasher | 

| distribution panel 

divided 

division 

door 

" door stop 

door switch 

| dormer 

| double-acting - 


| double-hung window | 
` double-pole double-throw ` 
| double-pole double- | 

| throw switch - | 

| double-pole single- 

| throw ; 

| double-pole single- 

| throwswitth = 


DPDT SW 


DPST 


DPST SW 


‚++ ABBREVIATIONS ... 


double-pole switch 
double-strength glass 
down 

downspout 


` dozen 


drain 


-drain tile 
drawer 
‘drawing 


dressed and matched 
drinking fountain 
drip cap 


- drop in pipe 


dryer 


. drywall 


duplex 


| duty cycle 
| dwelling 


each 


east 


elbow 
| electric or electrical | 
‘electrical metallic tubing 


electric operator 


` electric panel 

- electromechanical 
electronic 
elevation 
-elevator 

| enamel 
end-to-end 

| entrance 
equipment 


equivalent 
estimate 


| example 


excavate 
exchange 


| exhaust: 

| exhaust vent 
existing о. 
| expanded meta! 

| expansion joint 

| exterior 

` exterior grade 


F 


face brick 


faceplate 


Fahrenheit 


| fastener 
| fibe 


fiberboard, solid — 
| figure ( 
finish 

finish all over 

| finish grade ` 

finish one side 


ELEC 
EMT 
ELECT. OPR 


ELEV or EL 
ELEV 

ENAM 

БОЕ 

ENTR or ENT 


FSTNR 
FBRBD 
FBDC 

FDWL 

FBDS 

FIG. 

FIN. or FNSH 


finish two sides 
finished floor 


‚ firebrick 


fire door 


| fire extinguisher 
| fire hydrant 
| fireplace 


fireproof 

fire resistant 
fire wall 

fixed transom 
fixed window 
fixture 
flagstone 


| flammable 
flashing | 

| floor drain 

| flooring 

| fluorescent 


flush 
foot or feet 


| footing 


foot per minute 


| foot per second 
| foundation 

four-pole - ey 
| four-pole double-throw — - 


swih | 


| four-pole ‘single-throw 


switch 


| four-pole switch 
| frame 


front view 
frostproof hose bibb 


-fuseholder 
| fusible 


G 


- gallon 


gallon per hour 
gallon per minute 


| galvanized 
| galvanized iron. 


| galvanized steel 


general contractor 
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F2S 

FIN. FLR, 

FIN. FL, or 
FNSH FL 
FBRK or FBCK 
FDR 

FEX 

FHY 

FPL or FP 

FP or FPRF 


FW 
FTR 


FIX. or FXTR 
FLGSTN 
FLMB 

FLG or FL 
FLR or FL 
FD 

FLR or FLG 


ЕМО ог ҒОМ 
4P 


4PDT SW 


4PST SW 


GV or GALV 
Gl or 


GEN CONT 
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girder 
| glass 
glass block 
| glaze 
` glued laminated 
‚ grade 
grade line 
gravel 
grille 
gross vehicle weight 
gross weight 
ground 
ground (outlet) 
| ground-fault circuit - ` 
interrupter 
` ground-fault interrupter 
| gypsum | — 
. gypsum board "e 
` BDgypsum-plaster ceiling 
gypsum-plaster wall ^ . 
gypsum sheathing board : 
gypsum wailboard j 


H 
hardboard 
hardware 
- hazard 
header 
| heat 
` heated 
| heater 
. heating E 
‚ heating, ventilating, and- 
air conditioning 
heavy-duty 
| height 
hertz 
. hexagon 
high density overlay 
‚ high point 
| highway ` 
. hinge 
г поПом-соге 
` hollow metal door 
| honeycomb 
. horizontal 
- horsepower 
hose bibb 
. hot air 
hot water 
hot water tank 
| humidity 
| hydraulic 


! | 
. illuminate 
| incandescent 
inch 
inch per second 
| inch-pound 
infrared 


GL 
GLB or GL BL 


‘linen closet - N 
line ENS LN 


. . , ABBREVIATIONS .. . 


" 


inside diameter ID 

install | INSTL 
insulation INS or INSUL 
interior | INT 

iron. a 


iron pipe | Р 


|J 


jamb JB or JMB 
joint 

joist 

junction 


K 


keyway 


Kiln dried: 
kitchen | 
"knife switch 
| knockout - 


L 


laminate - 


laminated veneer lumber ` 


laundry — — 
[laundry tray | 
Mavatory | 


LMS or LS 
LCL 

lining E L 
linoleum | | LINO or LINOL 


linoleum floor . 


LVR or LV 
LP 


«manufactured 
marble 
| masonry 


| masonry opening 


material 
| maximum 
: maximum working 
pressure 
median 
medicine cabinet 
medium 
medium density overlay 
meridian 
metal 
| metal anchor 
metal door . 


| metal flashing 


metal lath and plaster 

‚ metal threshold 

| mezzanine 
mile per gallon 
mile per hour 

` mineral 
minimum 

| mirror 

| miscellaneous 

| miter 

mixture 

| modular 

| molding 

monolithic 

| mortar 

` mullon 


N 

- nameplate 

‚ National Electrical 
7 22 
‚ National Electrical 
| Safety Code 
natural grade 

| negative 

| net weight 

| noncombustible. 

| north 

| nosing 

пої to scale 

| number 


0 | 
| obscure glass 
| octagon | 
| on center 

| one-pole 
"opaque ` 

| opening 


| open web joist 


| opposite 
optional | 


Abbreviation 


MLD or MLDG 
ML 


(-) or NEG 
NTWT 
NCOMBL 


Abbreviation 


| ordinance 

| oriented strand board 
| Outlet 

| outside diameter 

| out-to-out 

| overall 

| overcurrent 

| overcurrent relay 

| overhead ` 


Р 

paint 

panel 

pantry 

parallel 

parallel strand lumber 
| partition 
passage 

‚ peak-to-peak” 

| penny (nails, etc.) 
perimeter 

| perpendicular 

| per square inch 
phase 

| piling 

| piping 

| pitch 

plaster 

| plastered opening 
| plastic laminate | 
| plate 

` plate glass 


| plate height 
platform 
plumbing 


есіні of beginning 
pole 
| polyvinyl chloride 


| орну н line | 
| pull box : 
| pull chain 

| puil switch 

| pump 


... ABBREVIATIONS... 


quarry tile base 
quarry tile floor 
quart 

quarter 
quarter-round 


| quick-acting 


R 


radiator 
radius 
raised 
random 
range 
receptacle 
recessed 
rectangle 
redwood 
reference 


reference line 


reflected 

refrigerator REF or REFR 
register REG or RGTR 
reinforce or reinforcing RE or REINF 
reinforced concrete 

reinforcing steel 

reinforcing steel bar 


required 


retaining 
reverse-acting 


| revision 
| revolution per minute | 


revolution per second 


| ribbed 


right 
right hand 
rigid 
riser 
road 
roli roofing 


| rough opening 


rough-sawn 

round 

rubber 

rubber tile RBT or R TILE 
rustproof RSTPF 


5 


saddle 


safety — 


sanitary 
S-beam 
scale 
schedule 


screen SCN, SCR, or 


SCRN 


screen door 
screw 
scuttle 
section 
select 

self cleaning 
self-closing 
service 


sewer 
sheathing 


sheet 
sheeting 
sheet metal 
shelf and rod 
shelving 


| shingle 
‚ shiplap 
| shower 

shower and toilet 


shower drain 
shutter 
siding 
sidelight 
sillcock 
single-phase 


| single-pole 
| single-pole double-throw | 
| single-pole double throw | 


switch | 


' single-pole single-throw 
| single-pole single- 
throw switch 
single-pole switch 
single-strength glass ` 


single-throw 
sink 


| skylight 


sliding door 


| slope 

| soffit 

| soil pipe 

| soil stack 


solenoid 


| solid core 


soundproof 
south 
specific 
specification 


splash block ` 


square 


square feet 

| square inch 

| square yard 

| stack 

| stained 
stainless steel 


Stairs 
Stairway 
standard 
steel 
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SCD 

SCR 

5 

SEC or SECT. 
SEL 
SLFCLN 
SELF CL 
SERV or 
SVCE 
SEW. 
SHTH or 
SHTHG 
SHT or SH 


SPDT SW 
SPST 


SPST SW 


ST or STL 
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Steel sash 
stone 

. storage 

| Street 
structural 


Structural Clay Products | 
Research Foundation | 


| structural clay tile 
structural glass 
surfaced four sides 
surfaced one side 
supply 
survey 

‚ suspended 

' switch 


Т 
telephone 
television 
temperature 

. tempered plate glass- 
terra cotta 
terazzo 
thermostat 

thick 
three-phase 

_ three-pole 


‚ three-pole double-throw ! 


. three-pole single-throw. 
. three-way 
| three-wire 
| threshold 
tile base 
tile drain 
tile floor 
| timber 
‚ toilet 
_ tongue-and-groove 
| top of curb 
| total — 
| township | 
| tread Эс 


. triple-pole double-throw 1 


ss 

STN 

STO or STG 
ST or STR 


TV 
TEMP 
TEM PL GL 


‚.. ABBREVIATIONS 
| Abbreviation 


triple-pole double-throw 
switch 

triple-pole single-throw 

triple-pole single-throw 
switch 

triple-pole switch 

truss 

two-phase 

two-pole 

two-pole double-throw 

two-pole single throw 


typical 


U 


underground 
unexcavated UNEXC 
| unfinished UNFIN or UNF 
| unit heater | UH 
unless otherwise 
specified 
untreated 
utility 
utility room 


V 


| vacuum 

valley 

valve. 

. variance 

vent 

| vent hole 

ventilate 

ventilating equipment 

vent pipe 

vent stack . 

| vertical 

vestibule 

vinyl tile 

vitreous tile | EN VITTILE 
VOI S| v aie E VD 
| volt | B E v 
voltage | | 1 у 
voltage drop | VD 


3PDT SW 
3PST 


3PST SW 


UOS 
UTRTD 

U or UTIL 
UR or U RM 


W 


wainscot 


- walk-in closet 


wail 

wallboard 

wall receptacle 
warm air 
washing machine 
waste pipe 

waste stack 
water 

water closet 


. water heater 


water line 


` water meter 
| waterproof 
water-resistant 


watt 

weatherproof 
weather-resistant 
weatherstripping 

weep hole 

welded wire reinforcement 


| west 

` white pine 

| wide —— 

` wide-flange. 
| window 
wire glass 

. with 

. Without 

. wood 

- wood frame 
: wrought iron 


| yard. 
| yellow pine 


z 


Abbreviation 


WSCT, 
WAIN., or WA 
WIC 

Ww 

WLB 


WTHPRF or WP 
wR 
WS 
WH 
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ARCHITECTURAL SYMBOLS... 
Material Elevation 


SAME AS PLAN VIEWS 


Conerete Е. Е: = SAME AS PLAN VIEWS 


Concrete 
Masonry 
Unit 


69675252020 


05 тш | = ” 


RUBBLE OR 
CAST STONE (CONCRETE) {CON CRETE) CUT STONE 


WOOD STUD 


N 
SIDING PANEL REMODELING MEMBER MEMBER 
мекте х ошм METAL LATH AND PLASTER 


SOLID PLASTER PLASTER 


Roofing SAME AS ELEVATION 
SHINGLES 
222 
SMALL LARGE 
SCALE SCALE 


Insulation 


Sheet Metal 
Flashing 


Metals Other 
Than Flashing 


Structural 


NORTH 


POINT OF 
BEGINNING (POB) 


UTILITY METER 
OR VALVE 


POWER POLE 
AND GUY 


LIGHT STANDARD 
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‚.. ARCHITECTURAL SYMBOLS 


Elevation | 


CERAMIC TILE 


шин 


INDICATED BY NOTE 
OR DRAWN TO SCALE 


INDICATED BY NOTE 
OR DRAWN TO SCALE 


Du Section 


CERAMIC TILE 
LARGE SCALE 


CERAMIC TILE 
SMALL SCALE 


SAME AS PLAN VIEW 


SAME AS PLAN VIEWS 


OCCASIONALLY 
INDICATED BY NOTE 


222 


STEEL 


sma, LLa 


SCALE ALUMINUM 


22222 


CAST IRON 


2 


BRONZE 
OR BRASS 


? 

[A 
1.1 
LARG 


RGE 
SCALE 


SAME AS ELEVATION 


e 2 
REBAR 


LI 


SMALL 
SCALE 


PLOT PLAN SYMBOLS 


FIRE HYDRANT 


MAILBOX 


ACCESS HOLE 


TREE 


e 
x 
О 
© 


BUSH 


O 


TRAFFIC SIGNAL | Г 77777772 HEDGE ROW 


STREET SIGN 


e— FENCE 


ELECTRIC 
WALK SE 


RVICE 
IMPROVED NATURAL 
ROAD GAS LINE 
емне WATER LINE 


BUILDING 
LINE NE "OS 


PROPERTY 
LINE АЕ 


PROPERTY 


EXISTING 


TOWNSHIP 
LINE ELEVATION 


OUTLET BOX 
AND INCANDESCENT 
LUMINAIRE 


INCANDESCENT 
TRACK LUMINAIRE 


BLANKED OUTLET 


DROP CORD 


EXIT LIGHT AND OUTLET 
BOX. SHADED AREAS 


DENOTE FACES. 


OUTDOOR POLE-MOUNTED 
FIXTURES 


JUNCTION BOX 


LAMPHOLDER 
WITH PULL SWITCH 


MULTIPLE FLOODLIGHT 
ASSEMBLY 


EMERGENCY BATTERY PACK 
WITH CHARGER 


INDIVIDUAL 


-О- О- 


CEILING WALL 


FLUORESCENT LUMINAIRE ГО! ГОН 


OUTLET BOX AND 
FLUORESCENT 
LUMINAIRE TRACK 
FIXTURE 


CONTINUOUS 
FLUORESCENT 
LUMINAIRE 


SURFACE-MOUNTED 


a 1 


[OSEE 


FLUORESCENT LUMINAIRE ©) ©] 


Panelboards 


FLUSH-MOUNTED 
PANELBOARD 
AND CABINET 


SURFACE-MOUNTED 
PANELBOARD 
AND CABINET 


ELECTRICAL SYMBOLS .. . 
e Оше» 


SINGLE RECEPTACLE OUTLET 


-© 


DUPLEX RECEPTACLE OUTLET- = 
120 V 


TRIPLEX RECEPTACLE OUTLET- = 


240 V 


SPLIT-WIRED DUPLEX 
RECEPTACLE OUTLET 


SPLIT-WIRED TRIPLEX 
RECEPTACLE OUTLET 


SINGLE SPECIAL-PURPOSE 
RECEPTACLE OUTLET 


DUPLEX SPECIAL-PURPOSE 
RECEPTACLE OUTLET 


RANGE OUTLET 


SPECIAL-PURPOSE 
CONNECTION 


CLOSED-CIRCUIT 
TELEVISION CAMERA 


CLOCK HANGER RECEPTACLE 


FAN HANGER RECEPTACLE 


FLOOR SINGLE RECEPTACLE 
OUTLET 


FLOOR DUPLEX RECEPTACLE 
OUTLET 


FLOOR SPECIAL-PURPOSE 
OUTLET 


UNDERFLOOR DUCT AND 
JUNCTION BOX FOR TRIPLE, 
DOUBLE, OR SINGLE DUCT 
SYSTEM AS INDICATED BY 
NUMBER OF PARALLEL LINES 


Busducts and Wireways 


SERVICE, FEEDER, 
OR PLUG-IN 
BUSWAY 


CABLE THROUGH 
LADDER OR 
CHANNEL 


WIREWAY 


DJ mg uo o 


с] Ісі (с 


Мом м 
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SINGLE-POLE SWITCH 


DOUBLE-POLE SWITCH 


THREE-WAY SWITCH 


FOUR-WAY SWITCH 


AUTOMATIC DOOR SWITCH 


KEY-OPERATED SWITCH 


CIRCUIT BREAKER 


WEATHERPROOF 
CIRCUIT BREAKER 


DIMMER 


REMOTE CONTROL SWITCH 


WEATHERPROOF SWITCH 


FUSED SWITCH 


WEATHERPROOF FUSED 
SWITCH 


TIME SWITCH 


CEILING PULL SWITCH 


SWITCH AND SINGLE 
RECEPTACLE 


SWITCH AND DOUBLE 
RECEPTACLE 


A STANDARD SYMBOL WITH 
AN ADDED LOWERCASE 
SUBSCRIPT LETTER IS 
USED TO DESIGNATE A 
VARIATION IN STANDARD 
EQUIPMENT 


o > [^] m 


х 


=) = т š 


EN o 7070 0900 


ф 


-Өь 


О ap 
= ab 


- a.b 
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FIRE ALARM 
SYSTEM DEVICE 


COMPUTER DATA 
SYSTEM DEVICE 


PRIVATE TELEPHONE 
SYSTEM DEVICE 


SOUND SYSTEM 


FIRE ALARM 
CONTROL PANEL 


PUSHBUTTON 


BELL AND BUZZER 
COMBINATION 


COMPUTER DATA OUTLET 


BELL RINGING 
TRANSFORMER 


ELECTRIC DOOR OPENER 


TELEVISION OUTLET 


THERMOSTAT 


о 
т 


она 8 


.., ELECTRICAL SYMBOLS 


or Electrical 


MANHOLE 


HANDHOLE 


TRANSFORMER— 
MANHOLE OR VAULT 


TRANSFORMER PAD 


UNDERGROUND 
DIRECT BURIAL CABLE 


UNDERGROUND 
DUCT LINE 


STREET LIGHT 
STANDARD FED FROM 
UNDERGROUND CIRCUIT 


STREET LIGHT 
AND BRACKET 


PRIMARY CIRCUIT 


SECONDARY CIRCUIT 


DOWN GUY 


HEAD GUY 


SIDEWALK GUY 


SERVICE WEATHERHEAD 


LIGHTING PANEL 


POWER PANEL 


WIRING—CONCEALED  —— —— 
IN CEILING OR WALL 


WIRING—CONCEALED 
IN FLOOR E 


WIRING EXPOSED 
HOME RUN TO === 
PANELBOARD 

indicate number of circuits by 

number of arrows. Any circuit 

without such designation indicates 

a two-conductor circuit. For a greater 


number of conductors indicate 
as follows: ——— (3 conductors) 


+t (4 conductors) 


FEEDERS 

Use heavy lines and 
designate by number 
corresponding to 
listing in feeder 
schedule 


WIRING TURNED UP —— 
WIRING TURNED DOWN ——e 
GENERATOR 

MOTOR 

INSTRUMENT (SPECIFY) 


TRANSFORMER 


CONTROLLER 


EXTERNALLY-OPERATED 
DISCONNECT SWITCH 


PULL BOX 


Fixtures... 


STANDARD BATHTUB 


OVAL BATHTUB 


WHIRLPOOL BATH 
SHOWER STALL 


SHOWER HEAD 


TANK-TYPE 
WATER CLOSET 


WALL-MOUNTED 
WATER CLOSET 


FLOOR-MOUNTED 
WATER CLOSET 


LOW-PROFILE 
WATER CLOSET 


BIDET 


WALL-MOUNTED URINAL 


0 
Ü 
Ü 
U 
Ü 


Кл 


FLOOR-MOUNTED URINAL 


TROUGH-TYPE URINAL 


WALL-MOUNTED LAVATORY CJ 


PEDESTAL LAVATORY 
BUILT-IN LAVATORY 
WHEELCHAIR LAVATORY 
CORNER LAVATORY 
FLOOR DRAIN 


FLOOR SINK 


Q 


Kc 


ш 


PLUMBING SYMBOLS ... 


LAUNDRY TRAY 
BUILT-IN SINK 


DOUBLE OR TRIPLE 
BUILT-IN SINK 


COMMERCIAL 
KITCHEN SINK 


SERVICE SINK 


CLINIC SERVICE SINK 


FLOOR-MOUNTED 
SERVICE SINK 


DRINKING FOUNTAIN 
WATER COOLER 
HOT WATER TANK 


WATER HEATER 


.METER 


HOSE BIBB 


GAS OUTLET 


GREASE SEPARATOR 


GARAGE DRAIN 


FLOOR DRAIN WITH 
BACKWATER VALVE 


SOIL, WASTE, OR 
LEADER—ABOVE GRADE 


SOIL, WASTE, OR 


LEADER—BELOW GRADE. 


VENT 


COMBINATION 
WASTE AND VENT 


STORM DRAIN 


COLD WATER 


in 
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CHILLED DRINKING 
WATER SUPPLY 


CHILLED DRINKING 
WATER RETURN 


HOT WATER 


HOT WATER RETURN 


SANITIZING HOT WATER 
SUPPLY (180° F) 


SANITIZING HOT WATER 
RETURN (180° F) 


DRY STANDPIPE 


COMBINATION 
STANDPIPE 


MAIN SUPPLIES 
SPRINKLER 


BRANCH AND HEAD 
SPRINKLER 


GAS—LOW PRESSURE 


GAS—MEDIUM 
PRESSURE 


GAS—HIGH PRESSURE 
COMPRESSED AIR ` 
OXYGEN 

NITROGEN 

HYDROGEN 

HELIUM 

ARGON 

LIQUID PETROLEUM GAS 
INDUSTRIAL WASTE 
CAST IRON 

CULVERT PIPE 

CLAY TILE 


DUCTILE IRON 


REINFORCED 
CONCRETE 


DRAIN—OPEN TILE OR 
AGRICULTURAL TILE 
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BUSHING 
CAP 


REDUCING CROSS 


STRAIGHT-SIZE 
CROSS 


| CROSSOVER 


ELBOW— 
TURNED DOWN ` 


ELBOW— 
| TURNED UP 


|BASE ELBOW 


DOUBLE-BRANCH 
ELBOW 


LONG-RADIUS 
| ELBOW 


eee ELBOW И 


SIDE OUTLET 
ELBOW-- | 
OUTLET DOWN - 
SIDE OUTLET 
ELBOW— 
| OUTLET UP 


|STREET ELBOW 


CONNECTING = 


| PIPE JOINT 


BULL PLUG 


PIPE PLUG 


CONCENTRIC 
REDUCER 


ECCENTRIC 
REDUCER 


SLEEVE 


STRAIGHT-SIZE 
TEE ; 
TEE—OUTLET UP 
TEE OUTLET 
DOWN 
DOUBLE-SWEEP 
TEE 


REDUCING TEE 


SINGLE-SWEEP 
TEE 


SIDE OUTLET TEE— 
OUTLET DOWN | 


SIDE OUTLET TEE— 


OUTLET UP 
UNION 


ANGLE 0 
CHECK VALVE 


ANGLE GATE 
VALVE— _ 


ELEVATION ` 


ANGLE GATE | 
VALVE—PLAN 


EE GLOBE ; 

ELEVATION | 

ANGLE GLOBE 
VALV 


See P 


NEE! EP ES a 234 


ЕН 


AUTOMATIC 
BYPASS VALVE 


AUTOMATIC 
REDUCING VALVE 


STRAIGHT CHECK 
VALVE 


COCK 


DIAPHRAGM VALVE 


FLOAT VALVE 


GATE VALVE 


MOTOR-OPERATED 


| GATE VALVE 


GLOBE VALVE 


MOTOR-OPERATED 
GLOBE VALVE 


ANGLE 


| HOSE VALVE 


GATE HOSE 
VALVE 


GLOBE HOSE 


VALVE 


| LOCKSHIELD 
VALVE 


|QUICK-OPENING | 
| VALVE i 


i 


Equipment Symbols 


EXPOSED RADIATOR 


E | 
RECESSED RADIATOR НЫ. 


FLUSH ENCLOSED 
RADIATOR 


PROJECTING 
ENCLOSED RADIATOR 


UNIT HEATER 
(PROPELLER)—PLAN 


UNIT HEATER 
(CENTRIFUGAL)—PLAN 


UNIT VENTILATOR— 
PLAN 


STEAM 


DUPLEX STRAINER 


PRESSURE-REDUCING 
VALVE 


AIR LINE VALVE 
STRAINER 


THERMOMETER 


PRESSURE GAUGE 
AND COCK 


RELIEF VALVE 


AUTOMATIC 
3-WAY VALVE 


AUTOMATIC 
2-WAY VALVE 


SOLENOID VALVE 


рое ood ¢ | 
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HVAC SYMBOLS 
Du rk 


DUCT (1ST FIGURE, WIDTH; 
2ND FIGURE, DEPTH) 


DIRECTION OF FLOW 


FLEXIBLE CONNECTION 


DUCTWORK WITH 
ACOUSTICAL LINING 


FIRE DAMPER 
WITH ACCESS DOOR 


MANUAL 
VOLUME DAMPER 


AUTOMATIC 
VOLUME DAMPER 


EXHAUST, RETURN, OR 
OUTSIDE AIR DUCT— 
SECTION 


SUPPLY DUCT— 
SECTION 


CEILING DIFFUSER P 


SUPPLY OUTLET VENIM. 
1000 CFM 


CEILING DIFFUSER 
SUPPLY OUTLET 


| 
- 2 суш 
} 


LINEAR DIFFUSER 


FLOOR REGISTER 


TURNING VANES 


FAN AND MOTOR 
WITH BELT 
GUARD 


20 X 124. 


LOUVER OPENING cd 


. Heating Piping 


HIGH-PRESSURE STEAM HPS 


MEDIUM-PRESSURE 


STEAM Ema 


LOW-PRESSURE STEAM LPS 
HIGH-PRESSURE 
RETURN 


MEDIUM- 
PRESSURE RETURN 


LOW-PRESSURE 
RETURN 


HPR 


BOILER BLOW OFF 
CONDENSATE OR 


VACUUM PUMP 
DISCHARGE 


FEEDWATER PUMP 
DISCHARGE 


MAKEUP WATER 
AIR RELIEF LINE 
FUEL OIL SUCTION 
FUEL OIL RETURN 
FUEL OIL VENT 


COMPRESSED AIR 


HOT WATER 
HEATING SUPPLY 


HOT WATER 
HEATING RETURN 

Ағ Condimning Piping 
REFRIGERANT LIQUID RL 


REFRIGERANT 


DISCHARGE BE 


REFRIGERANT SUCTION RS 


CONDENSER 
WATER SUPPLY 


CONDENSER 
WATER RETURN 


Био — 


CWR 


CHILLED WATER SUPPLY —— CHWS —— 


CHILLED WATER RETURN—— CHWR —— 


MAKEUP WATER MU 


HUMIDIFICATION LINE 


DRAIN 
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SIGHT GLASS 


HIGH SIDE 
FLOAT VALVE 


LOW SIDE 
FLOAT VALVE 


IMMERSION 
COOLING UNIT 


COOLING TOWER 


NATURAL CONVECTION, 
FINNED TYPE EVAPORATOR 


FORCED CONVECTION 
EVAPORATOR 


_ BU 
HORIZONTAL 
VERTICAL 6 


OVERHEAD 


- 
a 


REFRIGERATION SYMBOLS 


PRESSURE SWITCH 


HAND 
EXPANSION VALVE 


AUTOMATIC 
EXPANSION VALVE 


THERMOSTATIC 
EXPANSION VALVE 


CONSTANT PRESSURE 
VALVE, SUCTION 


THERMAL BULB 


SCALE TRAP 


SELF-CONTAINED 
THERMOSTAT 


FILTER AND 
STRAINER 


-<НННН)- 


COMBINATION 
STRAINER AND DRYER 


EVAPORATIVE 
CONDENSOR 


HEAT 
EXCHANGER 


=o 


CONDENSING UNIT 


WATER-COOLED Ò 
CONDENSING UNIT 


WELD JOINTS AND POSITIONS 


T 
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WELD TYPES AND JOINTS 


JOINT BUTT EDGE CORNER 


TYPE 


FILLET 


SQUARE- 
GROOVE 


BEVEL- 
GROOVE 


V-GROOVE 
U-GROOVE 
JeGROOVE 
Fi. ARE-BEVEL- 
GROOVE 
FLARE-V- 


GROOVE 


PLUG 


E 
= 


FLANGED 


2000000 
CRE 


JS 


PROJECTION 


ААВ ОООО | 


ШЕШ Ш 
HR 
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WELD SYMBOL 
CONTOUR SYMBOL FINISH SYMBOL 
ROOT OPENING; FILL DEPTH /- GROOVE ANGLE; GROOVE ANGLE 


FOR PLUG AND SLOT WELDS OF COUNTERSINK FOR PLUG WELDS 
GROOVE WELD SIZE WELD LENGTH 
PREPARATION DEPTH; WELD PITCH 
SIZE OR STRENGTH 


FOR CERTAIN WELDS 
SPECIFICATION, = шэг FIELD WELD SYMBOL 


PROCESS, OR 
OTHER REFERENCE ( ) 
TAIL OMITTED аны Т 
REFERENCE NOT USED ж 


BASIC WELD SYMBOL NY NUMBER OF i WELD-ALL-AROUND SYMBOL 


ARROW CONNECTS 

/ REFERENCE LINE TO 
ARROW SIDE MEMBER 
OF JOINT OR ARROW 
SIDE OF JOINT 


(ВОТН | SIDES) 
(ARROW] (OTHER 


OR DETAIL REFERENCE SPOT, STUD, OR 
ف ا‎ REFERENCE LINE 


|o ELEMENTS IN THIS AREA REMAIN ===} 
AS SHOWN WHEN TAIL AND 
ARROW ARE REVERSED 


NONDESTRUCTIVE EXAMINATION SYMBOL 
NUMBER OF EXAMINATIONS N EXAMINE IN FIELD 
AN) 


SPECIFICATION OR 


OTHER REFERENCES T 


TAIL 


EXAMINE-ALL-AROUND 


SIDE) 


“ут ARROW 
ж 


(ВОТН | SIDE 
(ARROW| (OTHER 


BASIC EXAMINATION 
SYMBOL BASIC EXAMINATION 
SYMBOL 


EXAMINE- FIELD RADIATION 
ALL-AROUND| EXAMINATION | DIRECTION 
EXAMINE IN FIELD 
VISUAL 
EXAMINATION — 


— 


RADIATION 
DIRECTION SYMBOL 


RADIOGRAPHIC FILLET WELD 
EXAMINATION COMPLETED FIRST 
SEPARATE NONDESTRUCTIVE SEPARATE REFERENCE LINE 
EXAMINATION SYMBOL ON WELD SYMBOL 
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ALPHABET OF LINES 
Name and Use Conventional Representation 


OBJECT LINE 
Object Line 
Define shape. 
Outline and detail objects: 


1” 
£ а = (3 mm) 
Hidden Line : HIDDEN LINE 


Show hidden features. 


CENTERLINE 


Centerline 


Locate centerpoints 19 
of arcs and circles. s 8 nm) 5 я | 2 
3" (18 mm) ТО 12” (36 mm) CENTERPOINT 


Dimension Line DIMENSION DIMENSION | DIMENSION 
үзэ 
LINE 
Ч 


Show size or location LINE 2 THIN ШЕ 
DO 
Extension Line | 1 ШЕ ЕШ ЕГ /- EXTENSION 


: LINE 
Define size or location EXTENSION LINE 


1 
14 DRILL 


галаа ОРЕМ АННОУ/НЕАР LEADER 


ae THIN 
NE 
мий а Е ax |— 


Call oui specific features 


LETTER IDENTIFIES 
// SECTION 


Cutting Plane 
Show internal features 


CUTTING 


Section Line 


identify internal features 


SECTION LINES 


www 
== 
АХ 


£ LONG BREAK 
Break Line LINE 


Snow fone breaks 
SHORT BREAK 
LINE 


Break Lime FREEHAND a THICK 
Show shen breaks 
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STRUCTURAL STEEL SHAPES 
BEAM w, M, S, HP 


FLANGE 
cse 22 1 DEPTH E 
DEPTH W 18 x 76 
WEB а BEAM — 
FLANGE | WEIGHT 
"scs PER FOOT 


CHANNEL с, мс 


* DEPTH 
FLANGE — 1 CHANNEL цо" «20.7 
МЕВ DEPTH a 
WEIGHT 
наме | HT 
B EN 


ANGLE 2 LONG LEG n 


d WEB ANGLE 
LEG LAA CI 
2228 
SHORT LEG — 
ТЕН 4 


WEB THICKNESS 
NOTE: LONG LEG DIMENSION ALWAYS LISTED FIRST. 


TEE 7 


CUT FROM BEAM FLANGE 


TEE ~ WIDTH 
STEM —. DEPTH T12 x 14 x 


4 


FLANGE 
WIDTH - 


AL 
4 
DEPTH n 

STEM THICKNESS 


TUBING O 


SQUARE 
TUBING - 


DEPTH 


WIDTH 


WALL THICKNESS => D4x4 23 


DEPTH л 
WIDTH WALL THICKNESS 


BAR гл 


1 
THICKNESS || 


Т.Т4ечиртн-! 


THICKNESS 


PLATE Р 


шар P 4x48x120 


THICKNESS 74 


LENGTH 


THICKNESS 
LENGTH 


AMERICAN STANDARD CHANNELS 
чи O oe 
Width Average Thick 

бэе 


феюцлаван Depth £ 


E 22 


o O15 50 15 
x 40 | 15 
x 33.9 15 
С12 x 30 
x 25 
x 20.7 


C 9 x 20 
x 15 
x 13.4 
C 8 x 18.75 
x 13.75 
х 11.5. 
C7 х1445 | 
х 12.25 
x 98 
C 6 x 13 
x 10.5 


C4 х 725 
x 5.4 


CHANNEL (C) CHANNEL 
FLANGE il Ч [| ks d 
WEB DEPTH 8 Š 12x20.7 
pom 1 
WEIGHT 
ду. жин NUR PER FOOT 


WIDE-FLANGE BEAM (W) 


FLANGE — м Ч " mm 
DEPTH d 
Чийг Ч 1 ч " - 
WIDTH gs # 


х шооны DEPTH 


WEIGHT 
PER FOOT 


Note: See Wide-Flange Shapes—Dimensions for Detailing (next page). 


| 
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WIDE-FLAN 
Fla 


Width b? | 


W18 x 119 — 
x 106 e 
| | х 279 
х 252 
х 230 
х 210 
W12 х 190 
х 170 
х 152 
х 136 
х 120 
х 106 
х 96 
х 87 
х 79 
ХИ? 
х 65 12 


| 1 58 Зв 
| - W12 x 50 121⁄4 818 За 5% | 
х 40 12 8 546 15 


7^6 1⁄4 W12 x 35 
3⁄4 1⁄4 


x 30 
x 126 


GE SHAPES—DIMENSIONS FOR DETAILING 
Designa- e um Ox os » 


W14 x 426 
x 398 
x 370 
x 342 
x 311 
x 283 
(X 257 
x 233 
хам 
х 193 
x 176 
х 159 
ох 145 


x 17 
Ж 15 
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ANGLES (UNEQUAL LEGS)— 


ANGLES (EQUAL LEGS)— 
DIMENSIONS FOR DETAILING 


DIMENSIONS FOR DETAILING 


Size and Sre ond Size and Size and Size. and Size and 
Thickness’ “Үйсллөвь” Thickness Thickness” ... Thickness’ Thickness’ 
Z8 x 8 x 1% Z 4 x 4 x 3⁄4 &2 x 2 x Эв Z9x4x1 Z6 x 312 x Vo 2310 x 21⁄2 x Vo 
546 78 38 TAG 
1⁄4 5⁄46 38 
746 3⁄46 1⁄4 546 
38 18 Z5 х 310 х 3⁄4 1⁄4 
5⁄46 Z 134 x 13⁄4 x 1⁄4 58 23 х 216 x Vo 
1⁄4 3⁄46 1⁄2 TAs 
Z 31⁄2 х 31⁄2 x № 18 746 38 
7A6 21116 x lio x 1⁄4 38 546 
3% Ae 546 1⁄4 
546 5682 VA 346 
1⁄4 18 Z25 x3 x № 
Z 11⁄4 x 11⁄4 x 1⁄4 7^6 
He Зв 
% 546 
Z 1 x 1 x 1⁄4 1⁄4 
He Z4 x 316 x 58 
18 Vo Z9Vox2x98 | 
1216 x 216 x V A6 546 
% 36 1⁄4 
5⁄46 546 346 
1⁄4 1⁄4 Z 21⁄2 x 116 x 546 
3⁄46 Z 4 x 3 x 5⁄4 
* in in. Yo 
ТА6 
38 
ANGLE (4) LEG WIDTH p" 546 
ANGLE 1⁄4 
D ут WEB 22 77-77 23 x 3 х 16 
LEG / 4 Ол 4 8 pm 
1 LEG WIDTH Ч " 
— Lea سما‎ WEB THICKNESS y! - E 
AG 1⁄4 
38 
5^6 
1⁄4 
* in in. 
ANGLE (2) 
її LONG LEG 
LEG — WEB ANGLE L 
ү Суан 
x 
а m SHORT LEG — y 
LEG 


WEB THICKNESS 
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REBAR GRADE MARKS 


INITIAL OF 
PRODUCING MILL 
(USUALLY LETTER) 


BAR SIZE (#3 
THROUGH #18) 


STEEL ТУРЕ _ 
(BILLET) 


STEEL GRADE | STEEL TYPE 


E Sa МЕТ | 
uev wwe ТЭ 


GRADE 40 
GRADE 50 


STANDARD REBAR SIZES 


Bar Size Weight 


Designation perFoor Diameter’ 


_ Grade 50 


I Reinforcement ASTM A496 


LONGITUDINAL WIRES 

ROLLS 

LONGITUDINAL SPACING (IN IN.) 
галт SPACING (IN IN.) 


SHEETS 


W = SMOOTH WIRE 
D = DEFORMED WIRE 


6x6—W2.9xW2.9 
LONGITUDINAL | 
WIRE SIZE TRANSVERSE 
(CROSS-SECTIONAL AREA) WIRE SIZE 


(CROSS-SECTIONAL 
AREA) 


GRADE 60 GRADE 75 


LINE SYSTEM GRADE MARKS 


—TRANSVERSE LUGS — 


727 


== 


a eem Ies 


GRADE 40 GRADE 60 GRADE 75 
GRADE 50 


NUMBER SYSTEM GRADE MARKS 


1 jitit atê 
e gth* Strength 


ASTM A615 


Strength’ 
Grade 40 40,000 
50,000 


Rail Steel ASTM A996 — | 
Grade 40 j 50,000 80,000 
Grade Š0 60,000 | 90,000 


Axle Steel ASTM A996 
Grade 40 


40,000 | j 
9 50000 | | 
| 70000 | 80,000 | 


Deformed Welded Wire - 

Plain Welded Wire | 

Reinforcement ASTM А82 
Less than W1.2 


Equal to or greater than W1.2 


* in psi 


COMMON STOCK SIZES OF WELDED 
WIRE REINFORCEMENT 


New Designation Old Designation | di 
(W-Number) (Wire Gauge) Diameter 
о тана ае оо БЕСІН ШЕГЕН 
D со ë “is 
0 аи ë 
шан 

ЕСІ 

шэн 


Weight! 


| 6 x 6 — W4.0 x W4.0 


ENT. 


| 4x4—10x10 [Ж 
4x4—W20xW20|  4x4—8x8 


| 4x4—W1.4xW14 


^e р 
4x4—W29xW29 | 4х4—6х6 
4x4—W40xW40 | 4x4—4x4 


*inin. 
tin Ib per 100 sq ft 
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POWER FORMULAS—10, 3: 


Use Formül: Example 
оо ме" ары 


Phase Та Find 


з 49 _ 32,000 VA 
t 240V - 


VA = 100A x240V 
VA= 24,000 VA 


Ee à _ 42,000 VA 
= 350A 


72,000 VA, 
208 V 


VOLTAGE DROP FORMULAS-190, ıl 


Phase To Find Use Formula 


Example 
Given Firî Solution 
| 240,40 А, | 
| 6071, 764R 


š 


| 208 V, 110 A, Б 0 
| T5 L, 194 В, PET M75 
.866 multiplier E 1000 | 
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BRICK 
Nominal Dimensions’ Joint Actual Dimensions* 
h 


Designation 


267 
< 


ENGINEER 


Ww 


ECONOMY 


“іп in. 


CONCRETE MASONRY UNITS 


4596" 


Metal Sash Header Partition Lintel 
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ENGLISH SYSTEM 
БҮ! Equivalents 
5280 , 320 rd, 1760 yd 
5.50 yd, 16.5 


LENGTH 


4 


| 


< 


42”, 333yd° | 
083’, .028 yd | 0 
640 A, 102,400 sq rd 
4840 sq yd, 43,560 sq ft 
30.25 sq yd, .00625 A 


ft or 


in. or 


sq mi or mË 


square mile 


a 2! 
"TET 
1296 sq in., 9 sq ft 
144 sq in., .111 sq yd 
.0069 sq ft, .00077 sq yd 
27 cu ft, 46,656 cu in. 
1728 cu in., .0370 cu yd 
.00058 cu ft, .000021 cu yd 
4 qt (231 cu in.) k: 
2 pt (57.75 cu in.) 
4 gi (28.875 cu in.) 
4 fl oz (7.219 cu in.) 
8 fl dr (1.805 cu in.) 
60 min (.226 cu in.) 
V6 fl dr (.003760 cu in.) 
4 pk (2150.42 cu in.) 
8 qt (537.605 cuin) | 
2 pt (67.201 cu in.) 
Y2 qt (33.600 cu in.) — 


"ITI: 
cu yd осу 


VOLUME 
V=lxwxt i E 


CAPACITY 


EVEL ЕТС. 


measure 


fluidounce 


U.S. liquid 


VEGETABLES, 
GRAIN, ETC. 


U.S. dry 
measure 


quart 


Lame 4 pK 221930 eu in) 
з Б mm @ 2 gal. (55884 сиу | 
ЕГІ m НИ L4 qt (277420 cu in) 
T Ер (69385 uin) 7 
HI += 11:11:17 ANN 
НЧГ >. | LEZZET 
38 8 fl dr (1.7339 cu in.) 
© 60 min (216734 сиіп) | 


Yeo fi dr (.003612 cu in.) 
20006 — 
2000 — 


MASS AND WEIGHT 


o № 
GRAIN, ETC. bs 


Ib or # 16 oz, 7000 gr 
16 dr, 437.5 gr - 

27.344 gr, 0625 oz 

.037 dr, .002286 oz 


12 oz, 240 dwt, 5760 gr 


о. 
= 


Ё 


E pee 


A 
SILVER, ETC. dwt or pwt 24 gr, 05 oz 1 
“Гю on, 760 ханын 
аме i вагар 09 _ 

am 00 3s ap, 60 gr 7” 

wa 20 or adra 
|o ewe (0227 | 05 s, 002083 oz, 0166 dr ap | 
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METRIC SYSTEM 
Unit 


pes 


= 
e 


om 
22 с 

= 

2 


са 
© 
Em 


° 


T 
mm 


| square kilometer sq km or km? 


€) 


1,000,000 
210,000 


square centimeter sq cm or cm? 


VOLUME cubic decimeter 


н 
hi 
CAPACITY 


Кышы deciliter _ 

Gwssscsuali 

کت ب 
WEIGHT аш‏ 


* base units 
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ENGLISH TO METRIC EQUIVALENTS 
Metric 
unit Equivalent 


METRIC TO ENGLISH EQUIVALENTS 
гээ” ін British Equivalent | 


62 mi 


| 


5.029 m 
.9144 m 
30.48 cm 
2.54 cm 


LENGTH 
d. | уага | 
Яг 


square mile 


ШІПІТІСЕН вт | 
square o | 0888 | 
[smeeih | 6462m — 


оспан —| — 46387 cm 
ТГ sation | зв. 


тоос ШИН 
м [палет __| 

[ mum | омвөө 

uel ОЕ О 
Ч H 


peck 8.8101 


.3861 sq mi 


square kilometer 


ATA 


Б ы: | ШОРТ? 
[square cerime] — 155 | 


cubic centimeter 


VOLUME : 
| VOLUME 


1.307 cu yd 
Oooo cik оу ыс 
kiloliter 1.31 cu yd 


ou 2885) 
CAPACITY R si 61.02 сиіп. .908qt 1.057 qt 


61.02 сиіп. .908qt 1.057 qt 
6.1cuin. .18pt .21 pt 
[mier | Grun — 026 


“лке 


САРАСІТҮ 


551 1 


ANO — uum |. — — 
кин EXT 

centigram .154 gr 
0159 


:0091 m? 


1.1361 
568.26 cm? 
142.066 ст? 
28.412 ст? 
3.5516 ст? 
.059194 ст? 

.907 + 


British imperial liquid s 
and dry measure 


454 kg 

28.350 g 

1.772 g 

- m .0648 g 

MASS AND |77 ui 373 kg 
WEIGHT | inc 


.0648 g 
373 kg 
| 31.103 g 
3.888 g 
1.296 g 
.0648 g 


ENTS 


» 3 


OF A FOOT 
al 


10 ^e 
10% 
101%6 
10% 
101546 
11 


11 Ив 
11% 
11346 
11% 
11548 


1138 


11 Ив 
11% 

11946 
1156 

11 Ив 
11% 

111946 
1178 

111546 
12 
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DECIMAL EQUIVALENTS OF AN INCH 


= [отв | == | oss | ш | eres | mm | omm — 
سا‎ | эшш къы кшш 


DECIMAL AND METRIC EQUIVALENTS 


цэн. Decimal 1 : 
Fraclione _ inches Millimeters 


admixture: Substance other than water, aggregate, or portland 
cement that is added to concrete to affect its properties. 


air diffuser: Air distribution outlet used to deflect and mix air; 
commonly fitted with vanes or louvers. 


air entrainment: Occlusion of minute air bubbles in concrete 
during mixing. 


air handling unit: Prefabricated air distribution assembly, 
including fans, ductwork, heating and cooling coils, hu- 
midifiers, dehumidifiers, and controls, used to condition 
and distribute air throughout a building. Also called an air 
handler. 


architectural concrete: Concrete that is exposed to view and 
requires care in selecting, forming, placing, and finishing 
of the surface to meet appearance standards. 


bay: Space between the centers of adjacent columns along 
exterior walls. 


beam and column construction: Structural steel construction 
method consisting of bays of framed structural steel that are 
repeated to create large structures. 


blockout: Space within a concrete structure under construction 
in which fresh concrete is not to be placed. 


bollard: Metal post, reinforced stone post, or concrete-filled 
metal post placed in a manner that inhibits vehicular traffic. 


bolster: Continuous supporting device used to support reinforc- 
ing steel in the bottoms of slabs. 


bond breaker: Blend of organic chemicals, inorganic chemicals, 
or polymers that prevents fresh concrete from adhering to 
previously set concrete. 


borrowed light frame: Window opening in an interior partition 
between two interior areas. 
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cable: Flexible assembly of two or more conductors with a 
protective outer sheathing. 


cable tray: Assembly of sections and associated fittings that 
form a rigid structural system used to support cables and 
raceways. 


caisson pile: Cast-in-place concrete pile made by driving a steel 
tube into the ground, excavating it, inserting reinforcement, and 
filling the cavity with concrete. Also called a caisson. 


camber: Slight upward curvature in a horizontal structural 
member that is designed to compensate for deflection of the 
member under load. 


cast-in-place concrete: Concrete formed using a system of wood 
or metal forming materials that are set in their specified loca- 
tions and shapes and act as molds for the fresh concrete. 


catch basin: Reservoir or tank in a surface water drainage sys- 
tem that is used to obstruct the flow of objects that will not 
readily pass through a sewer while allowing surface water to 
freely flow. 


cathedral glass: Type of art glass available in a wide variety 
of colors and with many surface treatments. Also called 
stained glass. 


C channel: Structural steel member in which the outside of the 
flanges and web are perpendicular to one another, forming a 
“C” shape. 


chair: Individual supporting device used to support reinforcing 
steel in the proper position before and during concrete place- 
ment. Also called a bar support. 


chase: Enclosure in a structure that allows for the placement of 
electrical, plumbing, or mechanical wiring and piping extend- 
ing from floor to floor. 


circuit breaker: Overcurrent protection device with a mechanical 
mechanism that may manually or automatically open a circuit 
when an overload condition or short circuit occurs. 


compression test: Quality control test that is used to determine 
the compressive strength of concrete. 
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compressive strength: Measured maximum resistance of con- 
crete to axial loading; expressed as force per cross-sectional 
area (typically pounds per square inch). 


conductor: Wire used to control the flow of electrons in an 
electrical circuit. 


conduit: Tube or pipe that is used to support and protect electri- 
cal conductors. 


contraction joint: Groove made in a concrete surface to create 
a weakened plane and control the location of cracking. Also 
called a control joint. 


curtain wall: Non-load-bearing, prefabricated or job-built, glass 
or metal panel supported by metal frame members or set with 
various clip systems that are attached to structural members. 


dehumidification: Process of removing moisture from the air. 


dome: Square prefabricated pan form used in two-way concrete 
joist systems. 


door closer: Door hardware that closes a door and controls the 
speed and closing action of the door. 


earthwork: Digging and excavating operations. 


easement: Strip of land, commonly along the perimeter of property 
lines, that is used for placement and maintenance of utilities. 


expansion joint: Joint that separates sections of concrete to 
allow for movement caused by expansion and contraction of 
concrete. Also called an isolation joint. 


exterior insulation and finish systems (EIFS): Exterior finish 
systems consisting of exterior sheathing, insulation board, re- 
inforcing mesh, a base coat of acrylic copolymers, and a finish 
of acrylic resins. 


falsework: Temporary shoring used to support work under 
construction. 


fireproofing: Process of applying protective material to a structural 
or finish member to increase the fire resistance of the member and 
protect it from failure in the event of excessive heat or fire. 


firestopping: Process of applying and installing a material or 
member that seals open construction to inhibit the spread of 
fire, smoke, and fumes in a structure. 


float glass: Glass manufactured by floating liquid glass on a 
surface of liquid tin and slowly annealing it to produce a 
transparent, flat glass. 


form: Temporary structure or mold used to support concrete while 
it is setting and gaining adequate strength to be self-supporting. 


formwork: Total system for supporting fresh concrete, including 
the sheathing that contacts the concrete, supporting members, 
hardware, and braces. 


fuse: Overcurrent protection device used to provide protection 
from short circuits and overloads. 


gang form: Series of smaller prefabricated form panels fas- 
tened together to create a larger form. Also called a ganged 
panel form. 


gas shielded arc welding: Group of welding processes that in- 
cludes gas metal arc welding and gas tungsten arc welding. 


gas tungsten arc welding (GTAW): Arc welding process in 
which a shielding gas protects the arc between a nonconsum- 
able tungsten electrode and the weld pool. 


geotextiles: Sheets or rolls of material that stabilize and re- 
tain soil or earth in position on slopes or in other unstable 
conditions. 


girt: Type of purlin used as a horizontal stiffener between col- 
umns around the perimeter of a building. 


glued laminated (glulam) timber: Engineered wood product 
comprised of layers of wood members (lams) that are joined 
together with adhesives to form larger members. 


grille: Decorative perforated or louvered cover installed at the 
inlet to the return air ductwork. 


ground fault interrupter: Electrical device that automatically 
de-energizes a circuit or portion of a circuit when the grounded 
current exceeds a predetermined value that is less than the 
value required to operate the overcurrent protection device. 
Also called a ground fault circuit interrupter. 


gusset: Piece of plate or sheet steel that is welded or bolted to 
all members at the connection point. 


gypsum board: Interior surfacing material consisting of a fire- 
proof gypsum core covered with heavy paper on both sides. 


heat-absorbing glass: Type of float glass used to control heat 
and glare in large areas of glass. 


heat exchanger: Device that transfers heat between two fluids 
that are physically separated and does not allow the fluids 
to mix. 


heat-strengthened glass: Glass produced by reheating annealed 
float glass close to its softening point and rapidly cooling the 
glass using high-velocity air. 


HP-shape beam: Structural steel member with wide parallel 
flanges that are joined by a perpendicular web. 


humidification: Process of adding moisture to the air. 


insulating glass: Glass made of two pieces of sheet glass that 
are separated by a sealed air space. 


International Building Code (IBC): Model code pertaining to 
commercial building systems and developed by the Interna- 
tional Code Council (ICC) through the joint efforts of other 
code organizations, including the Building Officials and Code 
Administrators (BOCA), the Southern Building Code Congress 
International (5ВССТ), and the International Council of Build- 
ing Officials (ICBO). 


invert elevation: The elevation at the bottom of the inside flow 
line of a pipe. 


isolated-ground receptacle: Receptacle in which the grounding 
terminal is isolated from the device yoke or strap. 


laminated glass: Specialty glass produced by placing a clear 
sheet of polyviny] butyral (PVB) between two sheets of glass 
and subjecting the composite to intense heat and pressure. 


Leadership in Energy and Environmental Design (LEED) 
green building system: Certification system created by the 
U.S. Green Building Council to establish common standards 
of measurement for green building components, to attempt 
to impact design practices, and to recognize environmental 
leadership in building construction through competitions and 
increasing consumer awareness. 


long span construction: Structural steel construction method 
in which large girders and trusses constructed of large hori- 
zontal steel members are fastened together (built up) to span 
large areas. 

low-emittance (low-E) coating: Metal or metallic oxide coating 
that reduces the passage of heat and ultraviolet rays through 
windows. 
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MasterFormat™: Uniform system of numbers and titles for orga- 
nizing information about construction requirements, products, 
and activities into a standard sequence. 


match line: Aligning mark on a print that is used when a drawing 
is too large to be contained on one sheet. 


obscure glass: Glass used to obscure a view or create a design by 
sandblasting and/or etching one or both sides of the glass. 


open web steel joist: Structural steel member constructed with 
steel angles and bars that are used as chords with steel angles 
and bars extending between the chords at an angle. 


oxyacetylene cutting: Oxygen cutting process in which heat 
is generated by an oxygen and acetylene flame to sever and 
remove the metal. 


pan: Prefabricated form unit used in one-way concrete joist 
systems. 


panelboard: Single panel or group of assembled panels with 
buses and overcurrent protection devices, such as circuit 
breakers, that may have switches to control light, heat, or 
power circuits. 


panic bar: Door hardware with a horizontal bar that releases a 
latch or bolt when pushed. 


patterned glass: Glass that has one side finished with a fine grid 
or an unpolished surface so the glass is translucent. 


pile: Slender concrete, steel, or timber structural member driven 
or otherwise embedded on end into the ground to support a 
load or compact the soil. 


pile cap: Structural member placed on top of, and usually fas- 
tened to, the top of a pile or group of piles and used to transmit 
imposed loads to the pile or group of piles. 


pipe pile: Steel cylinder with open ends that is driven into the 
ground with a pile-driving rig and then excavated and filled 
with concrete. 


plasma arc cutting: Arc cutting process that uses a constricted 
arc to heat the metal and removes the molten metal with a 
high-velocity jet of ionized gas. 
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plate glass: Sheet glass that is ground and polished after it is 
formed and cooled. 


plate steel: Flat steel that is more than 946” thick. 


plat plan: Drawing of a parcel of land providing its legal de- 
scription and showing existing and planned construction. Also 
called a plat. 


post-tensioning: Method of prestressing concrete in which steel 
tendons are tensioned after concrete is placed. 


potable water: Water that is free from impurities that could cause 
disease or harmful physiological effects. 


potable water supply system: System of water service pipe, 
water distribution pipe, fittings, and valves inside or outside 
a building (but within the property lines) that supplies and 
distributes potable water to points of use within a building. 


preaction fire protection system: Type of dry pipe system in 
which two separate events—smoke detection and heat develop- 
ment—must occur for the sprinkler system to activate. 


precast concrete: Concrete that is formed, placed, and cured to 
a specific strength at a location other than its final location. 


pre-engineered metal building construction: Structural steel 
construction method consisting of prefabricated structural steel 
members including beams, columns, girts, and trusses. 


prestressed concrete: Concrete in which internal stresses are 
introduced to such a degree that tensile stresses resulting from 
service loads are counteracted to the desired degree. 


pretensioning: A method of prestressing concrete in which steel 
tendons are set between the concrete forms and stretched to a 
specified amount using powerful pretensioning jacks. 


purlin: Horizontal support member that spans between beams, 
columns, or joists to carry intermediate loads, such as wail or 
roof decking materials. j 


rebar: Steel bar containing lugs (protrusions) that allow the bars 
to interlock and adhere to the surrounding concrete. Also called 
steel reinforcing bar. 


reflected ceiling plan: Plan view of a ceiling that indicates 
ceiling-mounted items such as air diffusers, exhaust fans and 
intakes, and luminaires (lighting fixtures). 


sanitary drainage system: System of sanitary drainage pipes 
and fittings that convey wastewater and waterborne waste from 
plumbing fixtures and appliances, such as water closets and 
sinks, to the sanitary sewer. 


security glass: Glass composed of multiple layers of polycarbon- 
ate plastic and/or glass bonded together under intense heat and 
pressure and coated with a PVB or polycarbonate film. 


shaking out: Process of unloading steel members in a planned 
manner to minimize moving of members during erection. 


sheet glass: Glass manufactured by drawing the glass vertically 
or horizontally and slowly annealing (cooling) it to produce 
a high-gloss surface. 


sheet steel: Flat steel that is 34e" thick or less. 


shielded metal arc welding (SMAW): Arc welding process in 
which the arc is shielded by the decomposition of the coating 
on an electrode that has a similar metallic composition to the 
steel being joined. 


silt fence: Barrier used to contain soil sediment that consists 
of geotextiles or straw bales secured in place with wood or 
metal stakes. 


slump: Measure of consistency of freshly mixed concrete. 


specifications: Written supplements to working drawings that 
provide additional construction information. 


spandrel beam: Beam in the perimeter of a building that spans 
from column to column. 


spandrel glass: Tinted glass or glass with a polyvinyl fluoride 
coating. 


S-shape beam: Structural steel member with thickened parallel 
flanges that are joined with a perpendicular web. 


steel angle: Structural steel member with an L-shaped cross 
section with equal- or unequal-width legs. 


step-down transformer: Transformer with more windings in 
the primary winding than the secondary winding, resulting in 
a load voltage that is less than the initial applied voltage. 


stirrup: Reinforcement used to resist shear and diagonal tension 
stresses in a structural member. 


stormwater drainage system: Piping system used to convey 
rainwater or other surface water from landscaped areas, 
paved areas, and roofs to a storm sewer or other places of 
disposal. 


stormwater pollution prevention plan (SWPPP): Written plan 
detailing the pollution control measures that will be taken on a 
construction site to prevent stormwater and silt runoff. 


structural steel joist: A lightweight beam spaced less than 4' 
OC from adjacent joists. 


tempered glass: Glass produced by heating a sheet of glass dur- 
ing manufacturing to near its softening point and then quickly 
cooling the glass under carefully controlled conditions. 


terminal unit: Heating system component that transfers heat 
from hot water in a hot water system to the air in the building 
system. Also call a terminal device. 


theodolite: Precision surveying instrument that establishes 
and verifies vertical and horizontal angles through electronic 
distance measurement. 


tie rod: Cylindrical steel member with threads on each end. 


tilt-up construction: Method of concrete construction in which 
wall panels are cast horizontally at the job site adjacent to their 
eventual position and tilted up into position after removal of 
the forms. 


total station instrument: Precision surveying instrument used 
to perform leveling, plumbing, and horizontal and vertical 
measurement operations. 


transformer: Electrical device that contains no moving parts 
and is used to increase or decrease voltage and current rating 
of an alternating current (AC) circuit. 


uninterruptible power supply (UPS): Electrical power system 
that provides continuous current to designated circuits in the 
event of a power outage. 


vent piping system: System of vent pipes and fittings that pro- 
vides circulation of air to or from a sanitary drainage system 
to protect trap seals from siphonage or back pressure. 


wall bearing construction: Structural steel construction method 
in which horizontal steel beams and joists are supported by 
other construction materials such as masonry or reinforced 
concrete walls. 


water-cement ratio: Ratio of the weight of water (in Ib) to the 
weight of cement (in Ib) per cubic yard of concrete. 


water chiller: Device that cools water and is commonly used on 
large commercial buildings requiring large quantities of cooled 
water for cooling purposes. 


welded wire reinforcement: Heavy-gauge wire joined in a 
grid and used to reinforce and increase the tensile strength 
of concrete. 
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wide-flange beam: Structural steel member with parallel flanges 
that are joined with a perpendicular web. 


wire glass: Glass embedded with wire mesh to provide addi- 
tional security. 


Z channel: Structural steel member in which the flanges extend 
parallel from the web but in opposite directions. 
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abbreviations, 12 

above-grade slabs, 109-112 

ADA. See Americans with Disabilities 
Act (ADA) 

admixture, 124 

air diffuser, 151 

air entrainment, 124 

air handling unit, 149, 150 

Americans with Disabilities Act (ADA), 
631. 227, 241.242 

American Welding Society (AWS), 82 

ANSI (American National Standards 
Institute), 31 

architects, 1-2, 3 

architectural concrete, 173 

architectural prints, 10-11 

ASTM International, 21, 22, 24 

AWS (American Welding Society), 82 


bay, 66 
beam and column construction, 66 
beams, 75-76, 112, 122-123 
exposed, 179 
bidding, 3, 18, 19 
standard forms for, 3 
blockout, 119 
bollard, 52, 53 
bolster, 116, 117 
bolts, 80, 8/ 
bond breaker, 119 
borrowed light frame, 183 
bracing, structural steel, 78-79 
brick, 7, 236 
bridges, 83, 85 
building codes, 5-6 
building planning 
architects, 1-2, 3 
bidding, 3 
contractors, 2, 3 
engineers, 2 
geographic requirements, 5-6 
climate, 5 
codes, 5-6 


materials, 4 
methods, 4—5 
owners, 1, 2, 3 
suppliers, 2 
tradesworkers, 2 


C 


cabinetry, 188-189 
cable, 153 

cable tray, 154, 217 
caisson pile, 101 
camber, 212 

carpet, 184 

casework, 188-189, 271 
cast-in-place concrete, 8 
catch basin, 49, 50 
cathedral glass, 174 


` caulk, firestopping, 142, 143 


C channel, 70, 71 

ceilings, 185-187 
exposed, 187 
furred, 187 
suspended, 185-187 


cementitious fireproofing, 141-142 


chair, 116, 117 

chase, 208 

circuit breaker, 154 

civil engineering, 41-44 
site layout, 43-44 
surveying, 42-43 

civil prints, 10-11 

climate, 5 


CMUS (concrete masonry units), 7 


column caps, 107, 708 
columns, 72-75, 106-107 
exposed, 179 
compression test, 123 
compressive strength, 123, 124 
concrete, 22-23 
architectural, 173 
cast-in-place, 99-118 
above-grade slabs, 109-112 
column caps, 107, 708 
columns, 106-107 
footings, 102, 703, 234 
formwork, 99-112 
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pile caps, 102 
piles, 101 
reinforcing steel materials, 113-118 
slabs-on-grade, 103-106 
walls, 107, 109 
placement, 124 
precast, 118-124 
off-site precast members, 122-123 
tilt-up construction, 118-121 
properties, 123-124 
concrete floors, 183, 184 
concrete masonry units (CMUs), 7 
conductor, 152-153 
conduit, 153 
construction systems, 6-9 
framed construction, 6 
heavy timber construction, 7 
masonry construction, 7 
reinforced concrete construction, 8-9, 10 
cast-in-place concrete, 8 
precast concrete, 9 
tilt-up concrete construction, 9 
road and bridge construction, 9, 70 
structural steel construction, 8, 70 
contraction joint, 104, 705 
contractors, 2, 3 
conveying systems, 31 
elevators, 31 
material handling systems, 31 
cooling systems, 149 
direct expansion cooling, 149 
outside air economizers, 149 
water chillers, 149 
curtain wall, 175 
cutting steel, 82, 83 


D 


dehumidification, 152 

direct expansion cooling; 149 
directional devices, 52, 53 

dome, 110, 111, 205 

door closer, 177 

doors, 26-27, 176-177 

driveways, 50-51 

dry pipe fire protection system, 144-145 
ductwork, 150-152 
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earthwork, 47-48 
easement, 44 
EIFS (exterior insulation and finish sys- 
tems), 175-176 
electrical prints, 10-11 
electrical systems, 32-34, 152-158 
equipment, 34, 154-155 
lighting, 156 
low-voltage systems, 157, 158 
power, 156-157 
wiring, 34, 152-154 
electric heat system, 148 
elevators, 31 
endothermic fireproofing, 142 
engineers, 2 
EPA (Environmental Protection Agency), 
46-47 
equipment, 30 
electrical, 34 
erection plans, 67, 69, 77 
expansion joint, 104, 105 
exposed ceilings, 187 
exterior finish. See finish, exterior 
exterior insulation and finish systems 
(EIFS), 175-176 
exterior wall panels, 85, 123 
F 
falsework, 78 
fastening systems, 80-82 
bolts, 80, 81 
cutting, 82, 83 
welding, 81-82 
filtration systems, 152 
finish, exterior, 169-181 
exposed elements, 179-181 
roofs, 177-179 
walls, 169-177 
finish, interior, 181-189 
cabinetry and casework, 188-189 
ceilings, 185-186 
floors, 183-184, 185 
stairways, 187-188 
walls, 181-183 
finishes, 28, 29 
fireproofing, 141-143 
cementitious, 141-142 
endothermic, 142 
intumescent, 142 
fire protection, 141-145 
fireproofing, 141-143 
firestopping, 141-143 
systems, 143-145 
fire protection systems, 32, 143-145 
dry pipe, 144-145 
wet pipe, 144 
firestopping, 141-143 
caulk, 142, 143 
flashing, 143 
sleeves, 143 


fixtures, potable water, 139, 141 
fixtures, sanitary and stormwater, 138 
flashing, firestopping, 143 
float glass, 174 
floor decking, 83-85, 84-85 
floors, 183-184, 185 

carpet, 184 

concrete, 183, 184 

raised, 184, 185 

tile, 184 

wood, 184 
footings, 102, 103 
form, 100 
forms (standard) for bidding, 3 
formwork, 99-112 
framed construction, 6 
furnishings, 30 
furred ceilings, 187 
fuse, 154 


G 


gang form, 109, 110 

gas-fired heating system, 148 

gas metal arc welding (GMAW), 81 

gas shielded arc welding, 81 

gas tungsten arc welding (GTAW), 

81-82 

general contractor, 2, 3 

geographic requirements, 5-6 
building codes, 5-6 
climate, 5 

geotextiles, 47 

girders, 75-76, 122 

girt, 76 

glulam (glued laminated timber), 7-8 

grading, 47-48 

grille, 151 

gusset, 78 

gypsum board, 181-182 


H 


hazardous materials, 46-47 
heat-absorbing glass, 174 
heat exchanger, 148 
heating systems, 145-148 
electric heat, 148 
gas-fired, 148 
heat pumps, 148 
hot water and steam, 145-147, 148 
heating, ventilating, and air conditioning 
(HVAC) systems, 31-32, 145-152 
cooling systems, 149 
heating systems, 145-148 
heat pumps, 148 
heat-strengthened glass, 174 
heavy timber construction, 7 
glulam (glued laminated timber), 7-8 
hot water and steam heating system, 
145-147, 148 
HP-shape beam, 70, 71 


humidification, 152 
HVAC. See heating, ventilating, and air 
conditioning (HVAC) systems 


IBC. See International Building Code 
(IBC) 

inside diameter (ID), 137 

insulating glass, 174 

interior finish. See finish, interior 

International Building Code (IBC), 5, 32, 
177, 187 

intumescent fireproofing, 142 

invert elevation, 49, 137 

isolated-ground receptacle, 212 


J 
joists, 76, 77 


L 


laminated glass, 174 

landscaping, 21, 54 

landscaping prints, 10-11 

Leadership in Energy and Environmental 
Design (LEED) green building 
system, 4-5 

lighting, 156 

long span construction, 66, 67 

low-emittance coating, 174 

low-voltage systems, 157, 158 


M 


masonry, 23, 24 
masonry construction, 7 
MasterFormat, 11 
bidding information, 18 
divisions, 17-34 
Division I—General Requirements, 
19-20, 21 
Division 2—Site Construction, 20-21, 
22 
Division 3—Concrete, 22-23 
Division 4—Masonry, 23, 24 
Division 5—Metals, 24 
Division 6—Wood and Plastics, 25 
Division 7—Thermal and Moisture 
Protection, 26 
Division 8—Doors and Windows, 
26-27, 28 
Division 9—Finishes, 28, 29 
Division 10—Specialties, 30 
Division 1 1—Equipment, 30 
Division 12—Furnishings, 30 
Division 13—Special Construction, 30 
Division 14—Conveying Systems, 31 
Division 15—Mechanical, 31-32 
Division 16—Electrical, 32-34 
match line, 43, 44 
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S‏ ا ا ي 


material handling systems, 31 
mechanical prints, 10-11 
mechanical systems, 31-32 
fire protection, 32 
heating, ventilating, and air conditioning, 
31-32 
plumbing, 31 
metal panels, 85 
metal roof decking, 86, 87 
metals, 24 
moisture protection, 26 


NEC® (National Electrical Code®), 31, 
32-33 


МЕРА (National Fire Protection Associa- - 


tion), 32 


о 


obscure glass, 174 

open web steel joist, 76 

OSHA (Occupational Safety and Health 
Administration), 32 

outside air economizer, 149 

owners, 1, 2, 3 

oxyacetylene cutting, 82 


P 


pan, 110 - 
panelboard, 155 
panel members, 83-87 
floor decking, 83-85, 84-85 
roof decking panels (metal roof deck- 
ing), 86, 87 
wall panels, 85 
panic bar, 177 
patterned glass, 174 
paving, 21 
pile, 101, 102, 122 
pile cap, 102 
pipe pile, 101 
piping, misc. systems, 139 
piping, potable water, 139 
piping, sanitary and stormwater, 136-138 
plasma arc cutting, 82 
plaster, 176 
plate glass, 174 
plate steel, 78-79 
plat plan, 42 
plumbing, 31, 135-140, 141 
potable water supply system, 139-140, 
141 
sanitary drainage system, 136-138 
stormwater drainage system, 136-138 
post-tensioning, 117 
potable water, 139 
potable water supply system, 139-140, 14] 
power, 156-157 
preaction fire protection system, 145, 209 
precast concrete, 9 


precast concrete members, 122-128 
beams, 122-123 
exterior panels, 123 
piles, 122 
slabs, 123 
tilt-up construction, 118-121 
pre-engineered metal building construc- 
tion, 67, 68 
prestressed concrete, 117 
pretensioning, 117 
print divisions, 10-11 
property lines, 42-43 
purlin, 76 


raised floors, 184, 185 
rebar, 113, 114, 116 
reference lines, 42-43 
reflected ceiling plan, 185 
reinforced concrete construction, 8-9, 10 
cast-in-place concrete, 8 
precast concrete, 9 
tilt-up construction, 9 
reinforcing steel materials in concrete, 
113-118 
road and bridge construction, 9, 10 
roof decking panels, 86, 87 
roofs, 177-179 
coatings, 178 
metal, 179 


5 


sanitary drainage system, 136-138 

security glass, 174 

shaking out, 65 

sheet glass, 173 

sheet steel, 79 

shielded metal arc welding (SMAW), 81 

silt fence, 48 

SIRTI building, 201-247 

architectural and structural 

Room 300, 203-205 
Room 301, 208-209 
Room 302, 208-209 
Room 303, 210-212 
Room 304, 214-215 
Room 305, 215-217 
Room 306, 218-221 
Room 307, 218-221 
Room 308, 222 
Room 310, 223-224 
Room 311, 223-224 
Room 312, 225-226 
Room 313, 227-230 
Room 314, 231 
Room 315, 231 
Room 316, 231 
Room 317, 233-235 
Room 318, 235-236 
Room 319, 235-236 


Room 320, 237-238 
Room 321, 238-239 
Room 322, 227-230 
Room 323, 238-239 
Room 324, 240 

Room 325, 242 

Room 326, 243-244, 245 
Room 327, 227-230 
Room 328, 246 

Room 329, 246-247 


description, 201-203 


classroom/exhibit rooms, 235 

computer instruction lab, 233 

continuing education, 218 

control room, 222 

corridors, 231 

custodial closet, 246 

electrical and telephone closets, 208 

elevator lobby, 203 

information networking resource 
center, 210 

men’s toilet, 240 

microcomputer classroom, 243 

project labs, 238 

stairways, 227 

student lounge/vending area, 213 

studio classroom, 215 

telephone closet, 246 

televised seminar rooms, 223 

TV seminar, 225, 237 

women’s toilet, 242 


mechanical and electrical 


Room 300, 206-208 
Room 301, 209-210 
Room 302, 209-210 
Room 303, 212-213 
Room 304, 215 
Room 305, 217-218 
Room 306, 221 
Room 307, 221 
Room 308, 222-223 
Room 310, 224-225 
Room 311, 224-225 
Room 312, 226-227 
Room 313, 230 
Room 314, 232-233 
Room 315, 232-233 
Room 316, 232-233 
Room 317, 235 
Room 318, 236-237 
Room 319, 236-237 
Room 320, 238 
Room 321, 239-240 
Room 322, 230 
Room 323, 239-240 
Room 324, 241 
Room 325, 242 
Room 326, 245-246 
Room 327, 230 
Room 328, 246 
Room 329, 247 


site construction, 20-21, 22 
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landscaping, 21 
paving, 21 
preparation, 21 
site layout, 43-44 
site plans, 41, 44 
site preparation, 44-49 
drainage systems, 49, 50 
earthwork, 47-48 
soil, 45-47 
slabs, concrete, 706, 123 
above-grade, 109-112 
slump, 123-124 
spandrel beam, 76 
spandrel glass, 174 
specifications, 11, 17 
Spokane Intercollegiate Research and 
Technology Institute. See SIRTI 
building 
S-shape beam, 70, 71, 73 
stairways, exterior, 179-181 
stairways, interior, 187-188 
steel angle, 71, 72 
steel bars, 79 
step-down transformer, 157 
stirrup, 204 
storm drainage, 49, 50 
stormwater drainage system, 136-138 
stormwater pollution prevention plan 
(SWPPP), 48 
structural prints, 10-11 
structural steel construction, 8, 70 
structural steel construction methods, 
65-69 
beam and column construction, 66 
erection plans, 67, 69, 77 
long span construction, 66, 67 
pre-engineered metal building construc- 
tion, 67, 68 
wall bearing construction, 67 
structural steel joist, 76 
structural steel members, 70-79 
beams, 75-76, 77 
bracing, 78-79 


columns, 72-75 

girders, 75-76 

joists, 76 

purlins, 76 

trusses, 77, 78 
structural steel shapes, 71 

bars, 79 

tees, 79 
structural steel types, 70 
subcontractor, 2, 3 
subsurface materials, 45, 46 
suppliers, 2 
suspended ceilings, 185-187 
symbols, legend, 12 
symbols, print, 11 


T 


tees, 79 

tempered glass, 174 
terminal unit, 208, 2/3 
test boring, 45, 46 
theodolite, 42 

thermal protection, 26 

tie rod, 79 

tile floors, 184 

tilt-up construction, 9, 118-121 
topography, 44 

total station instrument, 42 
tradesworkers, 2 
transformer, 154 

trusses, 77, 78 


U 


Underwriters Laboratories, Inc. (UL), 31 
uninterruptible power supply (UPS), 239 
utilities, 44 


У 


valves, plumbing system, 139, 140 
vehicle barriers, 52, 53 


ventilation systems, 149-152 
air handling units, 149, 750 
dehumidification, 152 
ductwork, 150-152 
filtration, 152 
humidification, 152 

vent piping system, 136, 138 


w 


walkways, 51-52 
wall bearing construction, 67 
wall panels, tilt-up, 118-121 
walls, exterior, 169-177 
concrete, 173 
curtain, 175 
glass, 173-174 
masonry, 171-173 
walls, interior, 181-183, 214 
borrowed light frames, 183 
doors, 183 
gypsum board, 181-182 
lath and plaster, 182 
masonry, 182 
operable, 182-183, 218 
waste drainage, 49 
water-cement ratio, 124 
water chiller, 149 
welded wire reinforcement, 113, 115 
welding, 81-82 
weld symbols, 82 
wet pipe fire protection system, 144, 
209 
wide-flange beam, 70, 7/, 73 
windows, 27, 28, 176-177, 212 
wire glass, 174 
wiring, 152-154 
wood, 25 
wood floors, 184 


Z 
Z channel, 71, 72 


